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ACRONYMS AND ABBREVIATIONS
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EXECUTIVE SUMMARY

A background study was conducted at the Off-Site Weapons Storage Area (WSA)

located approximately 5 miles west of Naval Air Station Fort Worth Joint Reserve

Base, Carswell Field, Texas (referred to as NAS Fort Worth) to establish background

concentrations of radium and total petroleum hydrocarbons (TPH) in surface soil,

subsurface soil, and groundwater.

A total of 21 surface soil, 21 subsurface soil, and 15 groundwater samples were

collected to characterize these media for background concentrations. Additionally,

two groundwater samples were collected from each of the onsite water supply wells.

The Tolerance Interval (TI) method (U.S. Environmental Protection Agency [EPA]

1989, 1992) was used to estimate upper tolerance limits (UTLs) of the distribution of

each constituent in the background data population. Table ES-i presents the results

of the WSA Background Study. The UTL9595 listed in the table is the value that we

can say, with 95 percent confidence, will exceed 95 percent of the background data.

Any analyte detected at a site with a concentration greater than the UTL has only a

5 percent probability of being drawn from the background data population and, thus,

may indicate the presence of site-related contamination.

Table ES-i also presents the maximum detected value for TPI-I, Radium-226,

Radium-228, and total radium from the two samples collected from the onsite water

supply wells. Comparison of these maximum values to the calculated UTLs indicates

that the concentrations of radium detected in the onsite water supply wells are

consistent with background concentrations and do not indicate site related

contamination.
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TABLE ES-I
Comparison of Maximum Detected Values
in Supply Wells to Background UTL

Analyte in Groundwater Background UTL
Maximum Concentration
Detected in Supply Wells

TPH (mg/L) ND at 0.444 ND at 0.444

Radium-226 (pCi/L) 13.06 9.82

Radium-228 (pCi/L) 2.61 1.39

Total Radium (pCi/L) 14.46 11.21

Notes:

mg/L milligrams per liter
pCi/L picocuries per liter
ND nondetect
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1.0 INTRODUCTION

This report describes field activities, summarizes analytical results, and presents

background concentrations calculated for the Weapons Storage Area (WSA)

background study. Jacobs Engineering Group Inc. (Jacobs) completed this work

under Contract F41624-94-D-8046, Delivery Order 0021, issued by the Air Force

Center for Environmental Excellence (AFCEE). The project consisted of sampling

soil and groundwater, and calculating background concentrations for total petroleum

hydrocarbons (TPH) and radium in each of these media.

This report is organized into six sections. Section 1.0 introduces the WSA

background study, the history and physical setting of the site, project objectives, the

general approach, and the rationale for the selection of sampling locations and the

analytical suites. Section 2.0 describes the field sampling activities. Section 3.0

provides an overview of data quality. Section 4.0 presents the data analysis and

statistical calculations of background concentrations for each of the media sampled.

Section 5.0 summarizes the conclusions of this study. Section 6.0 is the list of

references used to prepare this report. In addition to the six sections, this report

includes the following six appendices:

• Appendix A - Preliminary Analytical Results

• Appendix B - Chain-of-Custody Records

• Appendix C - Soil Probe Boring Logs

• Appendix D -Monitoring Well Boring Logs, Construction Details, and
Groundwater Sampling Data Sheets

• Appendix E - Statistical Calculations Support Tables

• Appendix F - Photographs.

1.1 LOCATION AND HISTORY OF WEAPONS STORAGE AREA

The WSA is located in north-central Texas, approximately 5 miles west of Naval Air

Station (NAS) Fort Worth (Figure 1-1). The area surrounding the offsite WSA is
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primarily rural, occupied mostly by ranches and farms although newer residential

developments are located to the south and east of the WSA.

The WSA is a 247-acre site surrounded by a 264-acre buffer zone easement. The

WSA is located between two forks of Live Oak Creek, which flows east and north to

discharge into Lake Worth.

Opened in 1956, the site was historically used for munitions inspection, storage, and

disposal. The facility includes two munitions inspection shops, 16 ordnance storage

buildings, one entry-control building, an emergency power plant, an Explosive

Ordnance Disposal range, a former radioactive waste storage facility, a water storage

tank, and two water wells. The radioactive waste storage facility consisted of three

waste burial wells, which were reportedly used for disposal of luminous instruments

from dismantled or refurbished warplanes.

Contamination identified in previous investigations includes trichioroethene (TCE) in

soil west of the Inspection Shop (Building 8503), and total radium in excess of the

federal drinking water standards in the onsite potable water supply well.

The total radium detected in the onsite water supply well is the basis for the

background study at the WSA. The background study was initiated to establish the

naturally occurring concentrations of Radium-226 and -228 and determine the

presence of TPH in groundwater and soil.

A 1989 Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA)

by A.T. Keamey, Inc. (A.T. Keamey, Inc. 1989) identified two solid waste management

units (SWMUs) at the WSA: SWMU 60, the radium burial site and SWMU 65, the

waste disposal site. Radian Corporation (Radian) collected soil and groundwater

samples at the WSA in 1986 and in 1988 (Radian 1986, 1988). Based on these

investigations, SWMU 65 was approved for no further action by the Texas Natural
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Resource Conservation Commission (TNRCC) in 1991. In 1996 Metcalf & Eddy, Inc.

removed the radioactive material at SWMIJ 60 (Metcalf& Eddy, Inc. 1996).

1.2 INSTALLATION ENVIRONMENTAL SETTING

The WSA is located in the Grand Prairie Section of the Central Lowlands

Physiographic Province. The area is characterized by broad, gently to moderately

sloping terraces of sedimentary rock mantled by a variable thickness of light brown to

black ioamy soil. The soil layer is thin to virtually nonexistent in some areas of the

WSA. The Grand Prairie Section is typically grass-covered with isolated stands of

upland timber.

In general, topography within the fenced area of the WSA consists of a gently eastward

sloping surface with elevations ranging from approximately 720 feet above mean sea

level along the east fence to approximately 770 feet above mean sea level near the

western fence boundary of the site. The topography is more variable outside the fenced

area. The stream valleys of Live Oak Creek and a tributary are found to the north and

southeast of the WSA fenced area but within the WSA property boundary.

1.2.1 Demography

The WSA is located in north-central Tarrant County. Based on the 1990 census, the

population of Tarrant County (which encompasses most of the Fort Worth

metropolitan area) is approximately 1.17 million; approximately 447,600 people live

in the City of Fort Worth. Numerous smaller communities represent the balance of

the population. The community of White Settlement is approximately 3 miles to the

east of the WSA. The Tarrant County/Parker County line is approximately 1.5 miles

to west of the WSA.
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Land in the vicinity of the WSA is primarily rural and characterized by grazing and

agricultural use. Currently, the area surrounding the WSA is relatively undeveloped;

however, several small residential communities have recently been or are currently

being built in the area.

1.2.2 Geology

The following sections discuss the regional geology and site-specific geology of the

WSA.

1.2.2.1 Regional Geology

The geology of west-central Tarrant County consists of Early Cretaceous marine

sedimentary rocks underlain by undifferentiated Paleozoic rocks. Unconsolidated

thin alluvial deposits of the Quaternary period overlie bedrock along major stream

and river valleys.

Sediments were deposited in the area during most of the Paleozoic era. Late in the

Paleozoic era the area was uplifted, and extensive erosion during the Jurassic period

produced a surface upon which early Cretaceous marine sediments were deposited as

part of an oscillating shoreline. These marine sediments now exist as a southeast-

thickening wedge extending into the East Texas basin. From the late Cretaceous

period through the Tertiary period, the sea withdrew toward the Gulf of Mexico, and

the land surface was eroded and shaped by streams. During the Quatemary period,

the streams deposited alluvial sediments. The older sediments are represented by

terrace deposits cut by the alluvial valleys of present streams.

Major structural features in the vicinity of Tarrant County include the Mexia-Talco

fault system about 80 miles to the east, the leading edge of the Ouachita overthrust

about 30 miles to the east, and the south end of the axis of the Fort Worth basin,

located approximately 5 miles to the east of the site.

1:\CARSWELL\05G47900\WP\WSA\SECI .DOC Draft
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The generalized regional stratigraphic units in the vicinity of Tarrant County are

presented in Table 1-1. Not all units are present at the WSA. The units present at the

WSA are briefly described in the following paragraphs.

TABLE 1-1
Stratigraphic Units of Interest in the

Vicinity of the Weapons Storage Area

Era System Series Group Stratigraphic Units

Cenozoic Quaternary Holocene
Fill Material
Alluvium

Pleistocene Fluvial Terrace Deposits

Mesozoic Cretaceous Comanche

Washita Duck Creek Limestone
Kiamichi Formation

Fredericksburg Goodland Limestone
Walnut Formation

Trinity Paluxy Formation
Glen Rose Formation
Twin Mountains Formation

Paleozoic Paleozoic Undifferentiated

The fill materials consist of clay, silt, sand, gravel, and organic material generally due

to farming related soil disturbance. The alluvial deposits fill present-day stream and

river valleys and consist of sand, silt, clay, and gravel. The Terrace Alluvium,

consisting of gravel, sand, silt, and clay, represent older floodplain sediments and

occur above and are generally cut by the present stream valleys.

The Cretaceous rocks of the Comanche Series (the Washita, Fredericksburg, and

Trinity Groups) all dip gently to the east-southeast at a rate of approximately 37 feet

per mile (Leggat 1957). Units of the Washita Group (the Duck Creek Limestone and

Kiamichi) do not occur at the site, but do occur to the south and east of NAS Fort

Worth (McGowen et al. 1988).
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The Fredericksburg Group, which consists of the Goodland Limestone and the

Walnut Formation, underlie most of the area and occasionally crop out. The

Goodland Limestone is composed of white, chalky, fossiliferous, dense, thinly to

massively bedded limestone interbedded with gray to yellow-brown stiff clay and

marl (Hargis + Associates 1989). The formation is extensively jointed and ranges

from 0 to 130 feet thick in Tarrant County. The Walnut Formation, which averages

300 feet in thickness, is a fossiliferous limestone and shell coquinite, and consists of

interbedded brown sandy clay, thinly bedded fossiliferous clay, fissile clay, and iron-

stained limestone (Leggat 1957).

Rocks of the Trinity Group, consisting of the Paluxy, Glen Rose, and Twin

Mountains Formations, underlie and often crop out at the WSA. The Paluxy

Formation consists of sandstone and siltstone interbedded with sandy to silty,

calcareous, waxy clay, and shale (Nordstrom 1982). The sandstone is composed of

fine- to coarse-grained, well-sorted, poorly consolidated, and cross-bedded white

quartz. The thickness of the Paluxy Formation in Tarrant County is approximately

140 to 190 feet (Leggat 1957). Underlying the Paluxy Formation is the Glen Rose

Formation consisting of sandstone, claystone, limestone, and anhydrite. In the

vicinity of Lake Worth, the Glen Rose Formation is approximately 250 feet thick.

Underlying the Glen Rose Formation is the Twin Mountains Formation. The Twin

Mountains Formation grades upward from a chert and quartz conglomerate to a fine-

to coarse-grained sandstone interbedded with shale and clay, and is approximately

250 feet thick in the vicinity of Lake Worth. Undifferentiated Paleozoic deposits

underlie the Twin Mountains Formation and consist of shales, sandstones, and

limestones 6,000 to 7,000 feet thick.

I:\CAISWELL\O5G479OO\WP\WSA\SEC1 .DOC Draft
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1.2.2.2 Geology of the Weapons Storage Area

The stratigraphy of the WSA consists of, in descending order, the following:

• Goodland Limestone;

• Walnut Formation;

• Paluxy Formation; and

• Glen Rose Formation.

The surficial materials at the WSA consist mostly of moderately to highly weathered

outcrops of Goodland Limestone and Walnut Formation; very little, if any, fill or soil

exists within the fenced boundaries of the site. Soil exists in some areas to the west,

northwest, and east of the site. Alluvial materials are found only along the stream

channels of Live Oak Creek and its tributary, which are located outside the boundary

fence of the site.

Goodland Limestone outcrops to the west of the WSA property boundary, while

weathered Walnut Formation outcrops over most of the area inside the fenced

boundary of the WSA (Barnes 1972/1988). The Walnut Formation is composed of

shell-agglomerate limestone with varying amounts of clay and shale. The limestone

is usually fractured and contains considerable jointing and flaking. The Walnut

Formation encountered in the two background wells was approximately 26 to 30 feet

thick. Terrace Alluvium was not encountered at the WSA.

Underlying the Walnut Formation is the Paluxy Formation. The Paluxy is exposed

only along Live Oak Creek and tributary, and in a quarry south of the WSA. The

Paluxy is principally composed of sand with lesser amounts of clay, sandy clay, shale,

and lignite. The Paluxy Formation encountered in the two background wells was

approximately 170 to 190 feet thick.
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1.2.3 Hydrogeology of the Weapons Storage Area

The hydrogeology of the WSA consists of three primary units:

1. the Walnut Formation aquitard, consisting primarily of dry limestone with some
locally perched groundwater in shallow weathered zones;

2. the Paluxy Aquifer; and

3. the Glen Rose Formation aquitard.

Walnut Formation Aquitard. The Walnut Formation aquitard is composed of varying

amounts of clay and shale layers interbedded with shell-agglomerate limestone strata.

The Walnut Formation is typically dry and is not a source of groundwater in the area.

Observations during the investigation indicated that water was found within the

Walnut Formation only after heavy rains via surface infiltration. The Walnut

Formation was found to be between 26 and 30 feet thick in areas west and northwest

of the WSA.

Paluxy Aquifer. The Paluxy Aquifer is the principal source of groundwater in the

vicinity of the WSA. The Paluxy Formation consists predominantly of sands separated

by thin, discontinuous shale and claystone layers. The lower part of the Paluxy

Formation is generally coarser grained than the upper part. The Paluxy can exist under

unconfined or semiconfined conditions, depending on depth of encounter and the local

stratigraphic sequence. Most of the water wells in the area are completed in the lower,

coarser-grained and higher-permeable section of the Paluxy Aquifer.

Most recharge to the Paluxy occurs where the formation crops out west and north of

the WSA along the Clear Fork of the Trinity River and along tributaries to the West

Fork and South Fork of the Trinity River. The amount of recharge via outcrops along

Live Oak Creek is not known. Regional groundwater flow in the Paluxy is

southeastward in the direction of the regional dip.
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The Paluxy Aquifer is an important source of potable groundwater for the Fort Worth

area. Many individuals and communities surrounding the WSA draw their water

from the Paluxy Aquifer. Groundwater is also used by many of the surrounding

farms and ranches for agricultural and livestock purposes.

Three samples were collected from the Paluxy Aquifer and submitted for effective

porosity and hydraulic conductivity analysis. The results are shown in Table 1-2.

TABLE 1-2
Summary of Geotechnical Results

for Paluxy Aquifer Samples

Sample ID Sample Depth
(feet)

Effective Porosity
(%)

Average Hydraulic
Conductivity (cmls)

WJEPX925-A 195 to 196 28.66 2.29 x i0

WJEPX925-B 249 to 250 28.91 3.47 x i0

WJEPX925-C 161 to 162 1.6 9.1 x 108

Notes:
cm/s centimeters per second
% percent

Glen Rose Aquitard. Below the Paluxy are the fine-grained limestone, shale, marl,

and sandstone beds of the Glen Rose Formation. Although the sands in the Glen

Rose yield small amounts of water to wells in Fort Worth and western Tarrant

County, the relatively impermeable limestone is an aquitard, and restricts water

movement between the Paluxy Aquifer above and the Twin Mountains Aquifer

below.

1.2.4 Surface Water

The primary surface-water features in the vicinity of the WSA are Live Oak Creek,

located approximately 400 feet south of the WSA boundary, and an unnamed
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ephemeral tributary to Live Oak Creek located immediately outside the boundary

north of the WSA. Live Oak Creek flows east-northeast from the WSA, entering

Lake Worth approximately 3 miles west of NAS Fort Worth. Portions of the WSA

fall within the 1 00-year floodplain of Live Oak Creek.

1.2.5 Climatology/Meteorology

The WSA is located at approximately 32 degrees north latitude and 97 degrees west

longitude, in north-central Texas. The climate of the site is typified by hot summers

and cool, relatively dry winters.

1.2.5.1 Precipitation

Mean annual precipitation is 31.6 inches, with the highest mean precipitation

occurring in April and May (3.8 and 4.4 inches), and in September and October (3.2

and 3.6 inches). Mean monthly precipitation amounts are lowest from November

through February (1.8 inches or less), and during August (1.9 inches). Most
precipitation occurs as rain; snowfall accounts for appreciable amounts of

precipitation only during the months of January and February.

1.2.5.2 Temperature

Historical meteorological data from NAS Fort Worth during the years 1942 through

1990 indicate the mean annual temperature is 66 degrees Fahrenheit (° F). Mean

monthly temperatures range from a high of 86° F (July) to a low of 45° F (January).

High and low extreme temperatures were 110 and 0° F, respectively, during the

record-keeping period.

1.2.5.3 Wind

During most of the year, the predominant wind direction is from the south at a speed

of 6 to 8 knots. Typically, the wind blows from the north only during December

through February, at a speed of 7 to 8 knots.
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1.2.6 Biological Resources

An ecological study has not been completed at the WSA; however, because of the

proximity to Live Oak Creek, a wide variety of species would be expected to inhabit

the buffer zone. Animals expected to inhabit this area include mice, gophers,

squirrels, rabbits, granivorous and insectivorous birds, lizards, snakes, skunks, and

higher predators such as hawks, owls, and foxes.

The U.S. Fish and Wildlife Service (FWS) and the Texas Department of Parks and

Wildlife (TDPW) have identified 12 bird, two reptile, and one sensitive plant species

that are threatened and endangered species and are potentially occurring in Tarrant

County. The two federal-listed candidate reptile species that could inhabit Tarrant

County are the Texas horned lizard, which lives on grassy hillsides, and the Texas

garter snake, which inhabits prairie seeps and wet grassy swales.

However, no state- or federal-listed threatened or endangered species are known to

live on the WSA property. The closest sensitive habitat to the sites is the great blue

heron rookeries to the north of NAS Fort Worth, across Lake Worth.

1.2.7 Cultural or Archaeological Resources

No significant archaeological or prehistoric sites have been identified within the

boundary of the WSA. Fossils are present in outcrops at the WSA, but have not been

identified as a significant paleontological resource.

1.3 PROJECT OBJECTIVES

The objectives of the WSA background study are as follows:

• Establish background concentrations of Radium-226 and -228 and TPH in
groundwater immediately upgradient of the WSA.
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• Establish background concentrations of Radium-226 and -228 and TPI-1 in surface

and subsurface soils surrounding the WSA.

• Determine whether concentrations of radium previously detected in WSA supply
wells can be attributed to site-related sources or to natural background sources.

1.4 GENERAL APPROACH AND RATIONALE

The approach and rationale for the background study at the WSA were developed to

generate chemical compound constituent populations for pertinent media. The

following discusses the approach and rationale used to select media and chemical

analyses.

1.4.1 Media Classification

The media selected for determining background concentrations are surface soils,

subsurface soils, and groundwater. The surface and subsurface soils were designated

in the field as Horizons A and B, respectively, for identification purposes and do not

refer to soil horizons used in the pedological classification system (U.S. Department

of the Interior [DOl] 1980). Surface water from a small pond within the buffer zone

northwest of the WSA was also sampled to provide an indication of naturally

occurring concentrations; however, a single sample is not sufficient for establishing a

background concentration. Additionally, the surface water sample was collected and

analyzed to investigate if the source of radium in the supply wells was surface water

infiltrating along the well casing and into the groundwater.

Surface soils, Horizon A, are defined as the first-encountered soil type at the ground

surface to a depth of 2 feet. This soil type varies from a sandy clay to clay with

varying amounts of silt and fine subrounded gravel and is dark grayish brown to dark

gray in color. This soil type is the predominant surface soil at the WSA, and has been

observed up to depths of 4 feet below ground surface. However, in some locations

this soil type is not found on the surface because of erosional effects.
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Subsurface soils, Horizon B, are defined as the second encountered soil type below

the organically rich surface soil. The subsurface soil is a sandy clay with varying

amounts of fine subrounded limestone clasts, reddish brown to strong brown.

1.4.2 Chemical Analyses

All media were analyzed for total alpha-emitting radium (Method SW93 15),

Radium-228 (Method SW9320), and TPH (Method E418.1). Because radium is

naturally occurring in soils and groundwater in various concentrations, this study is

concerned with the background concentrations as a means of comparison to

concentrations found in the water supply wells.

1.4.3 Background Study

The analytical results were used to calculate background concentrations for TPH and

radium in soils and groundwater. A total of 21 surface soil, 21 subsurface soil, and 15

groundwater samples were collected to characterize these media for background

concentrations. The Tolerance Interval (TI) method (U.S. Environmental Protection

Agency [EPA] 1989, 1992) was used to estimate background concentrations in site

media. The TI method is used to estimate the concentration of a given constituent in

a given medium and is expressed as an appropriate upper tolerance limit (UTL) of the

distribution of the constituent in the background data population.

Section 4.0 discusses the process by which the UTLs were developed and reports the

results for radium and TPH by medium.
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2.0 BACKGROUND SAMPLING PROGRAM

The following sections describe the numbers of samples collected, sample locations,

and sampling procedures utilized during the background study.

2.1 SAMPLING LOCATIONS

Sampling locations meant to represent background concentrations of radium and TPH

in soils and groundwater were chosen away from the WSA facility in areas believed

to be unaffected by activities at the site. The two new groundwater monitoring wells

were located upgradient from onsite wells XU3212-901 and XU3212-902. The third

background well is a private well located southwest, or approximately cross-gradient,

from the onsite wells. The surface water sample location was selected because it is

upgradient from the WSA and because it is a catchment for a large area of runoff.

Sample locations are illustrated on Plate 1.

2.1.1 Soil Sampling

Twenty-four soil probes were driven to collect samples of surface and subsurface

soils (Horizons A and B, respectively). Locations were selected based on the

presence of soil and the absence of potential source areas. If possible, samples were

collected at both depths at each location. In some cases Horizon A and B samples

were not collocated either because soil Horizon A or B was not encountered or

because the sampling tool encountered shallow refusal.

Sample locations were adjusted from the plauned locations described in the Work

Plan (Jacobs 1 996a) to adjust to field conditions and circumstances. Plate 1 shows

the locations of the soil probes and the horizons sampled at each location.

The purpose of collecting surface-soil samples is to establish windblown or fall-out

constituent background concentrations. The purpose of collecting subsurface soil
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samples is to detect any contaminants that have leached from the surface into the

vadose zone via infiltration.

2.1.2 Groundwater Sampling

To establish background concentrations, two monitoring wells were installed

upgradient of the WSA to sample groundwater unaffected by activities at the WSA.

Each of the two new wells and an existing private well were sampled five times over

a 10-week period. Additionally, to confirm the previously detected radium

concentrations in the onsite water supply wells and to allow for a snapshot

comparison of site concentrations to background concentrations, the two onsite water

supply wells were each sampled twice.

The Work Plan also called for sampling shallow groundwater. Several attempts were

made to locate shallow groundwater in the areas upgradient and downgradient from

the waste storage area, and immediately upgradient from water supply well

XU3212-902. In each case a Geoprobe® was driven to refusal at depths from 4.0 to

7.5 feet without encountering groundwater. Boring BJETA93O, originally driven to

refusal to 7.5 feet with the Geoprobe® was continued using the hollow-stem auger rig,

where refusal was again reached at 12 feet without encountering groundwater.

2.1.3 Surface Water Sampling

One surface water sample was collected from a small pond located within the buffer

zone as shown on Plate 1. The purpose of the surface water sample was to investigate

whether the source of radium in the supply wells was surface water infiltrating along

the well casing and into the groundwater, and to provide an indication of naturally

occurring concentrations; however, a single sample is not sufficient for establishing a

background concentration.
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2.2 SAMPLING AND DATA COLLECTION

Sampling and data collection activities were performed in accordance with the Work

Plan (Jacobs 1 996a) and the Sampling and Analysis Plan (Jacobs 1 996b) with minor

variations. Surface soil, subsurface soil, and Paluxy aquifer groundwater samples

were collected to determine background concentrations in these media. A single

surface water sample was also collected. Field activities are described in the

following sections.

2.2.1 Soil Probe and Borehole Logging

During soil probe, hollow-stem auger, and rotary borehole drilling, drilling

information, sample intervals, and sample descriptions were recorded on borehole

logs (Appendix C).

Where soil core recoveries were adequate, samples of unconsolidated soils were

described continuously using the Unified Soil Classification System according to the

American Society for Testing and Materials (ASTM) procedure D2488-93 (ASTM

1996). When bedrock was encountered, the lithology was described according to

standard professional nomenclature (Jacobs 1 996b).

2.2.2 Soil Probe Sampling

Soil samples were collected at the locations illustrated on Plate 1 using a truck-

mounted direct-push soil probe rig. Soil samples were collected from soil probes for

submittal to Paragon Analytics, Inc. and EMAX Laboratories, Inc., to determine

concentrations of radium and TPH, respectively. Drive probes were completed by

hydraulically pushing and hammering samplers into the ground. A 4-foot-long by

2-inch-diameter sampler fitted with a plastic liner was used to collect the samples.

Three-foot-long drive rods were added to the drive string as necessary to reach the

target depth for each probe.
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The plastic liner was removed from the sampler with the soil core inside the liner.

The soil was examined to determine whether the Horizon A was intersected. The soil

representing the Horizon A to the 2-foot depth was removed from the plastic liner,

logged, and placed in a stainless steel bowl. In some drive probes, Horizon A was

less than 2 feet thick. In these cases, the Horizon A was collected to its total depth.

Additionally, the thickness of the Horizon A occasionally was not adequate to provide

enough sample volume for the analyses, and a second probe within 6 inches of the

original was necessary to provide enough sample volume. After an adequate amount of

sample was collected, the soil was then mixed in the bowl, and large pieces of gravel

were removed. The soil samples collected for radium and TPH analyses were placed in

8-ounce and 4-ounce jars, respectively, labeled, and placed in an iced cooler.

After the Horizon A soils were collected, the remaining core in the first 4 feet was

examined to determine whether the Horizon B had been encountered. If Horizon B

had not been encountered, or there was not a sufficient amount of material for a

Horizon B sample, a second 4-foot-long sample probe was driven. If the Horizon B

was encountered in the soil probe, a soil sample was collected for radium and TPH

analysis as previously described.

Soil probe horizons sampled, sample depths, and analyses performed are depicted in

Table 2-1. Photographs in Appendix F show some aspects of the soil probe activities.

2.2.3 Groundwater Monitoring Well Installation

Two Paluxy aquifer groundwater monitoring wells were installed for background

sampling. The wells, WJEPX925 and WJEPX926, were installed to the west of the

WSA boundary fence as depicted on Plate 1. Both wells were drilled with a Gardner

Denver 1500 mud rotary rig with a 7 7/8-inch drill bit. During drilling, a coring tool

was used to collect rock core whenever the rock was competent enough for core

recovery. Samples from three intervals were submitted to Enviro Tech Services, Inc.

for geotechnical analyses, as presented in Section 1.2.3. The boreholes were drilled

to the top of the Glen Rose Formation.
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TABLE 2-1

Summary of Sample Locations, Intervals, and Analyses Performed
Weapons Storage Area Background Study

Sample Location

Soil Horizon A Soil Horizon B

Groundwater Surface Water

Sample
Interval
(feet) Analyses

Sample
Interval
(feet) Analyses

BJETA9O1 0-2 Radium & TPH
BJETA9O2 0-2 Radium & TPH 2-4 Radium & TPH
BJETA9O3 0-2 Radium & TPH 2- 3 Radium & TPH
BJETA9O4 0 - 2 Radium & TPH
BJETA9O5 0-2 Radium & TPH 5.5-7 Radium & TPH
BJETA9O6 0- 1.5 Radium & TPH 1.5-3 Radium & TPH
BJETA9O7 0 - I Radium & TPH 3 -4 Radium & TPH
BJETA9O8 0- 1 Radium & TPH 3-4 Radium & TPH
BJETA9O9 0- 1 Radium & TPH 3-4 Radium & TPH
BJETA9I 0 0- 1 Radium & TPH 4-6 Radium & TPH
BJETA9I 1 3-4 Radium & TPH
BJETA9I2 0-0.6 Radium & TPH 3-4 Radium & TPH
BJETA913 0-1.1 Radium&TPH 6-8 Radium&TPH
BJETA9I4 0 - 0.68 Radium & TPH 2 -4 Radium & TPH
BJETA9I 5 0 - 0.85 Radium Only 2 - 4 Radium & TPH
BJETA916 0 - 0.85 Radium & TPH
BJETA9I7 0- 1 Radium & TPH 4-6.3 Radium & TPH
BJETA9I8 0-0.5 Radium & TPH 2-3.5 Radium & TPH
BJETA9I9 0 - 0.75 Radium & TPH 0.75 - 2 Radium & TPH
BJETA92O 0 - 0.4 Radium & TPH 0.4 - 1.5 Radium & TPH
BJETA921 2-3 Radium &TPH
BJETA922 0- 1 Radium & TPH 2-3 Radium & TPH
BJETA923 2 - 3 Radium & TPH
BJETA924 0 - I Radium & TPH 1.5 - 2.5 Radium & TPH
RUDYSWELL 1 Radium & TPH 2

WJETA925 Radium & TPH 2

WJETA926 Radium & TPH 2

XU3212-901 Radium & TPH

XU3212-902 Radium &TPH
RUDYSPOND Radium & TPH

Notes:
1 = private well owned by Rudy Lambert
2 = background wells sampled five times - twice with bailer, three times with bladder pump

= Weapons Storage Area water supply wells sampled twice
Radium = Radium-226 and -228 (Methods SW931 5 and SW9320, respectively)

TPH = total petroleum hydrocarbons (Method E418.1)
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Wells were then constructed using clean 4-inch schedule 40 polyvinyl chloride (PVC)

riser and screen with 0.020-inch slots. Centralizers were placed near the top of each

20-foot section of casing before placement into the borehole. After the well screen

and riser was inserted in the borehole, a 16/30 graded sand was placed in the annular

space between the inside of the hole and the well casing from the bottom of the

borehole to a depth approximately 4 feet above the top of the screen. As the sand was

placed, measurements were made to ensure the sand was not bridging to reduce void

development. After the sand was placed, the well was surged for 10 minutes to

compact the sand pack and eliminate any possible bridging. The top of the sand level

was measured after surging and more sand was added as necessary.

After the sand pack was placed, a bentonite seal at least 6 feet thick was placed above

the top of the sand pack. The remainder of the annular space was filled with a

bentonite-cement grout pumped from the top of the seal to the surface. To complete the

well construction, a 6-foot by 6-inch protective casing was installed and a 3-foot by

3-foot by 4-inch concrete pad was constructed. Appendix D presents well construction

diagrams, which show the details of each well constructed. Additionally, photographs

of the drilling and the well installation process are provided in Appendix F.

2.2.4 Monitoring Well Development

Well development was initiated within approximately 24 hours after well completion.

The wells were developed using air lift. In air-lift development, air is injected into

the well by way of a pipe lowered to the bottom of the well. Air is pumped through

the pipe by a compressor on the surface, raising the water column. When the water

colunm reaches the surface, the air supply is shut off, allowing the water column to

fall. This procedure effectively uses the column of water as a surge block, inducing

pressure changes within the well and groundwater movement through the screen and

sandpack. Occasionally, the air supply was kept on so that the water column was
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forced out of the well, allowing recharge from the aquifer. Well development

continued on each well until the following criteria were met:

• The sediment content of the water was less than 0.75 milliliter per liter (mL/L), as
measured in an Imhoff cone in accordance with Method E160.5.

• The turbidity remained within a range of about 10 nephelometric turbidity units
for at least 30 minutes.

• The stabilization criteria for pH, temperature, and conductivity were met.
(Stabilization is defined as temperature plus or minus [±] one degree Celsius
[1° C], pH 0.1, and conductivity 5 percent).

After well development activities were completed, approximately 72 hours passed

before the new monitoring wells were sampled.

2.2.5 Groundwater Sampling

Groundwater was sampled using two methods. The first method employed was to

rapidly purge three well volumes of water from the well and collect a groundwater

sample with a bailer. The second method employed was a low-stress sampling

protocol (EPA 1996) for the collection of groundwater samples. The first method

only was used to collect both samples from the onsite water supply wells. Both

methods were used to collect samples from the newly installed background

monitoring wells. The private background well was purged and sampled via the

dedicated pump installed in the well.

The method used for the background wells was changed from purge and bail to a low-

stress method when it was calculated that it would be necessary to wait nearly 90 days

between samples to obtain an independent sample. The parameters necessary to calculate

an accurate groundwater velocity (survey data, effective porosity, and hydraulic

conductivity) were not available until after the second round of sampling. The sampling

method was changed to a low-stress method so that all samples could be collected within a
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reasonable amount of time. Using the low-stress method, it was determined that two

weeks between samples would be adequate to obtain independent samples.

2.2.5.1 Sampling Groundwater Using Bailer Technique

Before beginning to purge the well, a total depth of the well was measured using a

sounding device used for groundwater level measurements. The casing volume was

calculated to determine the proper purge volume. Three casing volumes of water

were then removed from the well using a Grundfos® RediFlo II submersible pump.

After each purge volume was removed, groundwater quality measurements were

collected. When three casing volumes had been removed and the water quality

parameters stabilized as defined in Section 2.2.4, samples were collected for analyses

of radium and TPH according to procedures detailed in the Sampling and Analysis

Plan (Jacobs 1 996b). Field parameter measurements for bailer-collected samples are

given in Table 2-2.

2.2.5.2 Low-Stress Aquifer Sampling

The EPA guidance for low-stress sampling (EPA 1996) was followed to sample

groundwater for rounds 3, 4, and 5 at background wells WJEPX925 and WJEPX926.

A dedicated bladder pump was used to perform the low-stress purging and sampling.

The bladder pump was constructed of PVC and was fitted with polyethylene tubing

using compression fittings where necessary. The bladder itself was made of

TeflonTM, which aided decontamination procedures. The appropriate length of tubing

was measured before inserting the pump into the well. The pump was slowly and

carefully lowered to the target depth. To aid future sampling, the installation included

a well cap with a compressed air inlet, a groundwater discharge tube, and a "freeze

protection" inlet that allows for evacuating the top 10 feet of tubing. After the
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pump was placed at the target depth (approximately 30 feet into the groundwater), the

well was left to equilibrate at least 24 hours before sampling.

To sample the wells, either a gas powered compressor or bottled compressed nitrogen,

flowing through a control box, was used to activate the bladder pump. The pump was

turned on and the flow rate was adjusted. Flow rates for purging were generally set at

approximately 200 milliliters per minute. Purge rates were dictated primarily by the

amount of drawdown observed in each well. Drawdown was not allowed to exceed

0.31 foot. While purging was being performed, groundwater quality parameters were

collected using a Horiba® Water Checker U- 10. The parameters of pH, temperature,

conductivity, dissolved oxygen, and turbidity were measured. Samples were

collected after these parameters stabilized as defined by the following:

• The temperature did not vary more than 10 C.

• The pH did not vary more than units.

• Conductivity did not vary more than percent.

These groundwater quality parameter results are presented in Table 2-2. Samples

were collected through the tubing end at the surface by decreasing the pumping rate to

less than 100 mL per minute. Then the sampler filled sample bottles from the tubing,

being careful to minimize sample disturbance. Photographs in Appendix F illustrate

aspects of the low-stress groundwater sampling set-up.

2.2.6 Surface Water Sampling

The single surface water sample was collected in accordance with the procedures in

the Sampling and Analysis Plan (Jacobs 1996b). Surface water was collected from a

small pond located northwest of the WSA just outside of the buffer zone easement

(Plate 1). The sample was collected from the east end of the pond near a small outlet.
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Water' was collected in a polypropylene beaker and transferred to the appropriate

sample bottles. Samples were submitted to the appropriate laboratories for analyses

of radium and TPH. The purpose of the surface water sample was to investigate if the

source of radium in the supply wells was surface water infiltrating along the well

casing and into the groundwater, and to provide an indication of naturally occurring

concentrations; however, a single sample is not sufficient for establishing a

background concentration.

2.3 CHEMICAL ANALYSES

Samples of soil and groundwater were analyzed to provide data for characterization of

background concentrations of radium and TN-IT at the WSA.

2.3.1 Radium

Radium analyses included total alpha-emitting radium (SW93 15) and Radium-228

(SW9320). Method SW93 15 measures Radium-226 after correcting for ingrowth of

Radium-226 daughters between the time of separation and counting. Because radium

is naturally occurring, the development of background concentrations will be useful in

determining the disposition of the water supply wells.

2.3.2 Total Petroleum Hydrocarbons

The background sampling also included analyses for total petroleum hydrocarbons

(Method E418.1).
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3.0 DATA QUALITY

This section summarizes the quality of analytical and radiochemistry results derived

from samples taken for this background study. Definitive data were produced in

accordance with the documented and approved methods described in the Sampling and

Analysis Plan (Jacobs 1996b). The data were managed within the following data

packages, or sample delivery groups (SDGs), produced by Paragon Analytics, Inc., Fort

Collins, Colorado (radiochemistry) and EMAX Laboratories, Inc., Torrance, California:

Organic Chemistry (TPH' packages -- EMAX

96K042 96K047
96K065 97C025
97C075 97D029
97D132 97E078

Radiochemistrv (alpha-emitting radium and Radium-228) packages --Paragon

96-11-057 96-11-073

96-11-097 97-02-125
97-03-046 97-03-133

9 7-04-046 97-04-213
97-05-132

Cumulatively, the stated packages consisted of approximately 62 environmental

samples (soil and water) plus associated field and laboratory quality control (QC)

samples. The samples were collected at the WSA from November 1996 through May

1997 and shipped to the aforementioned laboratories for the following contaminant

analyses (methods): TPH (EPA E4 18.1), alpha-emitting radium isotopes (SW93 15),

and Radiurn-228 (SW9320).
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A combination of hard copies and digital data, which make up the data package in total,

were compared against the data validation criteria stated in the project-specific

Sampling and Analysis Plan (Jacobs 1996b: Section 7.0 and Appendix A). The

validation criteria generally included the following controls, with variations depending

on whether the package covered radiochemistry or organic chemistry:

ACCURACY

Calibrations — initial and continuing

Laboratory Control Samples/Spikes (LCS)

Matrix Spikes (MS)

Relative Standard Deviation (%RSD)

Blanks (method, equipment)

Chemical Yield (radionuclides)

Counting Time (radionuclides)

Sensor Efficiency (radionuclides)

Correction for Ingrowth Daughters (radionuclides)

PRECISION

Laboratory Replicates (radionuclides)

MS Duplicates (MSD)

Field Duplicates

REPRESENTATIVENESS

Sample Chain of Custody

Holding Times and Preservation

Work Plans

COMPARABILITY

Standard Operating Procedures (SOPs)

established analytical methods

COMPLETENESS

samples (environmental, QC)

Data Packages (forms, run logs, extraction logs, etc.)
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Validation criteria also invoked EPA Level III quality requirements (EPA 1 994a and b),

particularly with respect to evaluating blank data, where the industry standard '5x" (5

times) and "1 Ox" (10 times) rules are defined for assessing whether blank contamination

is significant.

Validation criteria were evaluated with respect to both frequency and acceptability of

the test measures. Checklists were composed and compiled with the data package hard

copies to document details of the validation process. Additional backup documentation

included in the original data packages provided by the laboratories, but not included in

this report's appendices, consist of raw data, bench sheets, run logs, calibrations (initial

and continuing), and daily instrument checks.

The following discussions of the data quality are categorized by the type of analytical

method, which serves as the title for each section. General quality issues are addressed,

with references to specific data packages, samples, and analytes as needed. For those

sample results that do not meet all QC criteria, validation qualifiers are assigned (data

points are "flagged"); these qualifications of the data ensure that data users are aware of

the data's limitations.

All data referenced by this report should be considered valid and usable for this WSA

background study, with qualifications described in the narrative that follows and the

validation qualifiers ("flags") applied within the digital data files.

3.1 TOTAL RECOVERABLE PETROLEUM HYDROCARBONS
(EPA METHOD E418.1)

The hydrocarbons analyzed by EPA Method E4 18.1 are also referred to as "Total Fuel

Hydrocarbons" (TFH) in the associated electronic data deliverable (EDD).
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3.1.1 Accuracy

In general, calibration results were within the required frequencies and tolerances.

Initial calibrations were established with five-point curves and continuing calibrations

implemented every 10 samples. The initial and continuing calibrations performed were

adequate based on percent relative standard deviation and percent difference values

within tolerances of less than 10 percent, respectively, with one exception noted below.

These QC measures differ slightly from the AFCEE flagging criteria, which specify a

minimum correlation coefficient (greater than or equal to [� ] 0.995) for the initial

calibration and a maximum (10 percent) difference relative to changes in the response

factor; nonetheless, calibrations for the method are adequate based on the controls

provided by the laboratory.

Exceptions to the calibration criteria noted above were constituted by samples in SDG

97E078, where continuing calibrations yielded percent difference values from 11 to 12

percent (on the high side of the standard). Whereas these calibration results might

possibly bias results to higher than actual values, there was no impact on sample results

because results for the affected samples (CR-A 163101, CR-Al 63102, and CF-

A163301) were all nondetects.

LCS (or blank spike) results were satisfactory based on adequate frequency of

performance and percent recoveries within QC tolerances for both soil and water

matrices (approximately 101 percent 40 percent for water, 101 percent 50 percent

for soil).

MS results, which are used to reflect bias due to matrix effects, were adequate based on

frequency of performance and values within specified QC tolerances (as above).

No contaminants were detected above practical quantitation limits (PQLs) in blank

samples; therefore, cross-contamination of equipment or false positives are not a

concern for this study.
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3.1.2 Precision

Precision results were determined by comparisons within the following pair-groupings:

LCS/LCSD (LCS duplicates), MS/MSDs, and field duplicate values. All input values

were calculated and compared against relative percent difference (RPD) tolerances, and

all RPD values were within tolerance. MS/MSD comparisons using RPD values are

less than 30 percent for waters and less than 50 percent for soils. Field duplicate pairs

yielded nondetects, therefore, RPD values are not applicable, but the results are

reproducible.

3.1.3 Representativeness

Chain of custody was intact for all samples based on completed custody forms and

intact sample packages received, documented, and maintained by the offsite laboratory.

Preservation and analysis was satisfactory with respect to required holding times.

Sample locations were in accordance with the project-specific Sampling and Analysis

Plan and associated standard operating procedures (Jacobs 1 996b). Therefore, samples

are representative of the media and locations described in the Sampling and Analysis

Plan.

3.1.4 Completeness

The data set for TPH achieves the completeness goals of greater than 90 percent for

soils/sediments and greater than 95 percent for waters based on no rejection of data

results provided by the laboratory, as well as collection of all samples specified in the

Sampling and Analysis Plan (Jacobs l996b).

Quality records produced from this analytical method are contained within the data

packages and provide adequate documentation for the validation process described

herein. The records are complete with respect to the validation criteria, with the
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exceptions of calibration records for SDG 96K065, which were not submitted by the

laboratory.

3.1.5 Sensitivity

Method detection limits (MDLs) were well below the required PQLs listed in the

project-specific Sampling and Analysis Plan (Jacobs 1996b: 1 part per million Ippmj

for waters, 30 ppm for soils). Reporting limits by the laboratory were equivalent with

AFCEE requirements (1 ppm for waters, 30 ppm for soils [normalized to dry weight]),

with the exception of packages 96K042, 96K047, and 96K065, where PQLs were 2.0

milligrams per liter (mg/L) for water.

3.2 RADIUM, TOTAL (EPA METHOD SW9315)

3.2.1 Accuracy

Calibrations were performed as daily instrument checks on the gas flow proportional

counting equipment, specifically in determining instrument efficiencies, using a

Radium-226 standard traceable to the National Bureau of Standards (now National

Institute of Standards and Technology [NIST]). The same type and mass of barium

carrier (BaSO4) was used for each calibration, as directed in Method SW9315.

Chemical recoveries for the Barium precipitate were consistently greater than 50

percent, with final results corrected for percent recovery and progeny ingrowth (as a

function of time between final precipitation and initiation of counting time).

LCS analyses were performed at adequate frequencies (�1 :10 ratio of LCS to

environmental samples) and with adequate percent recoveries (within two standard

deviations of the reference, as defined through laboratory-specific control charting).

Although spike values were greater than 30 times the reporting limits (0.5 picocurie per

gram [pCilg] for soils and 1 picocurie per liter [pCi/LI for waters), values measured near

the reporting limit are not believed to be significantly biased.
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MS samples, which are used to reflect bias due to matrix effects, were sampled and

analyzed within laboratory QC tolerances; quality control limits for MSs were not

required nor specified in the Field Sampling Plan (Jacobs 1996b).

Total alpha-emitting radium was not detected above the required reporting limits (or

minimum detectable activities, stated above) in any of the blank samples.

3.2.2 Precision

Precision results were determined by comparing the results of replicate (or duplicate)

values within a "Duplicate Error Ratio" (DER), which invokes statistical measures of

error in the comparison, in contrast to a RPD value, which is poorly suited for

measuring radiochemistry (stochastic) precision. The equation for DER is given below,

where the critical value separating acceptance or rejection is 1.42. The QC limit of 1.42

is an empirical value based on laboratory-specific control-charting within 2 sigma (o•)

(equivalent to a confidence level of approximately 95 percent, as to whether the

compared results are statistically the same [<1.42] or different [>1.42]).

DER =
/ 2 22N( +(D)

where: S = Sample activity

D = Duplicate (or Replicate) activity
= Total Propagated Uncertainty of the sample
= Total Propagated Uncertainty of the duplicate (or replicate)

Precision results and analysis frequencies for both laboratory replicates (reflecting

precision in the analytical process) and field duplicates (reflecting overall project

precision) were satisfactory, based on DER calculations for seven field duplicate pairs

and nine laboratory replicate pairs.
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Chain of custody was maintained for all samples based on completed custody forms and

laboratory receipt inspection forms. Preservation of samples was satisfactory based on

the use of required preservatives and temperatures and analyses within required holding

times. Sample locations were in accordance with the project-specific Sampling and

Analysis Plan and associated standard operating procedures (Jacobs 1 996b). Therefore,

samples are representative of the media and locations described in the Sampling and

Analysis Plan.

3.2.4 Completeness

No sample results were rejected and all samples were collected and analyzed at the

required frequencies. Therefore, data quality objectives (DQOs) for the project's

completeness were achieved: �95 percent for water and percent for soils.

Quality records produced from this analytical method(s) are contained within the data

package and provide adequate documentation for the validation process described

above. The records are complete with respect to the validation criteria.

3.2.5 Sensitivity

Reporting limits, also known as PQLs (or Minimum Detectable Activity [MDAs] for

radionuclides), were at or below the required PQLs listed in the project-specific

Sampling and Analysis Plan (Jacobs 1996b), given a basis of a lx dilution factor and

dry weight for soils. Generically, increase in moisture content (soils or sediment) can

raise detection limits for soil/sediment matrices, whereas dilution factors greater than 1

will increase detection limits for any matrix type.

3.3 RADIUM (RADIUM-228), (EPA METHOD SW9320)

This isotope of Radium-226 was analyzed by gas-proportional counting. Method

E90 1.1, a gamma spectroscopy technique, was used for only two samples, where
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confirmation was desired for samples in SDG 97-02-125, based on problems with the

original sample precipitates. The original sample results were confirmed.

3.3.1 Accuracy

Calibrations were performed as daily instrument checks on the gas-flow proportional

counting equipment, specifically in determining instrument efficiencies, using a

Strontium-89 standard traceable to NIST. Self-absorption curves were not necessary

based on an estimated maximum beta attenuation correction (over the full range of

potentially observable precipitate masses) of less than 3 percent; further, the total

propagated uncertainty (TPU) value encompasses this and other sources of calibration

uncertainty in the method.

LCS analyses were performed at adequate frequencies (�1 :10 ratio of LCS to

environmental samples) and with adequate percent recoveries (within two standard

deviations of the reference, as defined through laboratory-specific control charting) with

the exceptions noted below. Although spike values were slightly greater than 30 times

the reporting limits (0.5 pCi/g for soils and 1 pCi/L for waters), values measured near

the reporting limit are not believed to be significantly biased.

Four samples were rejected (qualifier "R") due to low LCS recoveries:

CR-A 157507 (equipment blank, water);

CR-A157508 (equipment blank, water);

CR-Al 57907 (equipment blank, water); and

CR-Al 57706 (soil sample, environmental, and matrix spike).

For environmental samples associated with the rejected blanks, there is no quality

impact when the results of the environmental samples are nondetects, as the blank

samples control potential positive bias (alpha error), not negative bias (beta error). The

greatest value of any associated environmental samples was 1.5 pCi/g, a relatively

minor quantity at only three times the reporting limit (0.5 pCi/g). Any unquantified
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blank contamination resulting from the rejected blank data would not have biased

environmental samples by more than 1.5 pCilg. Also worth emphasizing is that

Radium-228 blank contamination was not detected in any other equipment blanks or

laboratory blanks, suggesting that processes in place to control cross-contamination

were satisfactory. Therefore, environmental sample results (with detections) associated

with the blanks in question were not qualified as estimates, but are listed below.

Sample ID Result Sample ID Result
(pCi/g (pCiIg

CR-A159001 1.47 CR-A158007 1.03

CR-A159002 1.17 CR-A158101 1.45

CR-A158001 1.11 CR-A158102 1.16

CR-A158002 0.90 CR-A158104 0.60

CR-A157606 0.55 CR-A158105 1.39

CR-A157704 1.24 CR-A158106 0.78

CR-A157501 0.51 CR-A157901 1.35

CR-A157505 0.82 CR-A157903 1.03

CR-A157506 0.7 CR-A157904 1.21

CR-A158003 1.04 CR-A157905 1.10

CR-A158004 0.87 CR-A157906 1.08

CR-A158006 0.59

MS samples, which are used to reflect bias due to matrix effects, were sampled and

analyzed within laboratory QC tolerances; QC limits for MSs were not required nor

specified in the Sampling and Analysis Plan (SAP) (Jacobs 1996b).

3.3.2 Precision

Precision results were determined by comparing the results of replicate (or duplicate)

values within a DER, which invokes statistical measures of error in the comparison, in

contrast to a RPD value, which is poorly suited for measuring radiochemistry

(stochastic) precision. The equation for DER is given in Section 3.2.2, where the

critical value separating acceptance or rejection is 1.42. The QC limit of 1.42 is an
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empirical value based on laboratory-specific control-charting within 2 sigma (equivalent

to a confidence level of approximately 95 percent, as to whether the compared results

are statistically the same [<1.42] or different [>1.42]).

Precision results and analysis frequencies for both laboratory replicates (reflecting

precision in the analytical process) and field duplicates (overall project precision) were

satisfactory, based on DER calculations for six field duplicate pairs and seven

laboratory replicate pairs.

3.3.3 Representativeness

Chain of custody was maintained for all samples based on completed custody forms,

laboratory receipt inspection forms, and tamper seals on shipping containers.

Preservation of samples was satisfactory based on the use of required preservatives and

temperatures and analyses within required holding times. Sample locations were in

accordance with the project-specific Sampling and Analysis Plan and associated

standard operating procedures (Jacobs I 996b). Therefore, samples are, representative of

the media and locations described in the Sampling and Analysis Plan.

3.3.4 Completeness

Although one environmental sample result and three QC sample results were rejected

due to inadequate blank spike recoveries, the overall completeness of the data set for

Radium-228 is satisfactory. Loss of one environmental sample reduces the

completeness of the environmental data set from 100 percent to 98 percent (45 of 46

samples) for soils, which is satisfactory. Environmental water samples were 100

percent complete.

All QC samples were complete except equipment blanks, where three of eight (37

percent) were rejected. As discussed in Section 3.3.1, this disparity does not impact

environmental samples with nondetect values (values at less than the reporting limit),

and the potential impact on positive detections is relatively minor (<1.5 pCi/g).
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Therefore, although a significant portion of equipment blanks were rejected, the impact

on the environmental sample results is minimal.

Quality records produced from this analytical method(s) are contained within the data

package, and provide adequate documentation for the validation process described

herein. The records are complete with respect to the validation criteria.

3.3.5 Sensitivity

Reporting limits, also known as PQLs (or MDAs for radionuclides), were at or below

the required PQLs listed in the project-specific Sampling and Analysis Plan (Jacobs

1996b), given a basis of a lx dilution factor and dry weight for soils. Generically,

increase in moisture content (soils or sediment) can raise detection limits for

soil/sediment matrices, whereas dilution factors greater than 1 will increase detection

limits for any matrix type.
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4.0 BACKGROUND CHARACTERIZATION

To assess whether the concentrations of total radium detected in onsite wells

XU3212-901 (located within Building 8504) and XU3212-902 (located within Building

8502) are attributable to site activities at the WSA or are naturally occurring background

concentrations, it is necessary to compare the concentrations detected in site

groundwater with the concentrations in background samples. The TI method was used

to estimate reasonable background concentrations. According to the TI method (EPA

1989, 1992), the concentration of a given constituent in a given medium is expressed as

an appropriate UTL of the distribution of the constituent in the background data

population. A UTL is generally expressed in terms of confidence and coverage levels,

so that it can be said with a specified level of confidence that the UTL indicates the

concentration of the constituent below which a specified proportion of the background

data distribution will occur. Thus, a UTL with 95 percent confidence and 95 percent

coverage (UTL9595) is the value that we can say, with 95 percent confidence, will

exceed 95 percent of the background data. Any site value greater than the UTL has

only a 5 percent probability of being drawn from the background data population, and

thus may indicate the presence of site-related constituents.

UTLs (and other statistical properties) were determined for Radium-226, -228, total

radium, and TPH for groundwater as well as surface and subsurface soil. The purpose

of sampling surface soil is to establish windblown or fallout background

concentrations, while the purpose of sampling subsurface soil is to detect

contaminants that may leach from the surface soils via infiltration.

A total of 21 surface soil, 21 subsurface soil, and 15 groundwater samples were

collected to characterize these media for background concentrations. Additionally,

each of the onsite water supply wells were sampled to confirm the earlier radium

detections, and to allow for a snapshot comparison of site concentrations to

background concentrations.
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The 15 groundwater samples were collected by sampling the three background wells

five times over a 10-week period. As mentioned in Section 2.2.5, the method used to

sample the background wells was changed from purge and bail to a low-stress method

when it was calculated that it would be necessary to wait nearly 90 days between

samples to obtain an independent sample. It was determined that, using the low-stress

method, two weeks between samples would be adequate to obtain independent

samples. Subsequent review of the results indicates that there is no reason to reject

any of the data because the distribution of the data does not indicate any lack of

independence between sampling rounds.

4.1 STATISTICAL PARAMETERS OF BACKGROUND DATA SETS

The following statistical parameters were defined for each constituent:

• Frequency of Detection — The frequency of detection is reported.

• Range — Minimum and maximum observed values are reported.

• Mean — The arithmetic mean is reported.

• Standard Deviation — The sample standard deviation is reported.

• Upper Tolerance Limit —The UTL9595 value is reported.

• Outlier Identification — Potential outlier values are identified but not removed
from the data set unless rejected by the data validation process.

The statistical analyses applied were drawn from the following references:

• Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities:
Interim Final Guidance (EPA 1989);

• Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities:
Addendum to Interim Final Guidance (EPA 1992); and

• Manual for Conducting Radiological Surveys in Support of License Termination.
(U.S. Nuclear Regulatory Commission 1992).
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4.2 PROCEDURES

The data for a given constituent were analyzed according to the procedure outlined in

Figure 4-1. The frequency of nondetects in the data set was calculated first. Unless

the frequency of nondetects exceeded 50 percent, lognormality and normality of the

data set were tested using graphical and formal calculation tests. Various statistical

parameters were then calculated using formulas appropriate for the apparent

distribution of the data set. In particular the UTL9595 was calculated as the value that

we can say, with 95 percent confidence, will exceed 95 percent of the background

data. If the frequency of nondetects exceeded 50 percent, or the distribution of the

data set could not be demonstrated to be either normal or lognormal, then

nonparametric estimates of the UTL were determined (typically the highest value in

the data set). If the frequency of nondetects was between 15 and 50 percent,

appropriate adjustments to the calculated statistical parameters were used to account

for the nondetects.

The following sections discuss in greater detail the methods used to calculate UTLs

and other statistical properties of background data sets.

4.2.1 Nondetects

Data that were reported at less than a detection level (i.e., nondetects) were treated

differently depending on the frequency of nondetects. If the frequency of nondetects

was less than 15 percent, the nondetects were replaced by one-half of the analytical

method detection limit (EPA 1989, 1992), statistics were calculated, and statistical

tests conducted using the data set with these replacement values. If the frequency of

nondetects exceeded 50 percent, but was less than 100 percent, the nonparametric

UTL was selected as the highest value in the data set (EPA 1989, 1992). In cases

where the highest value was identified as a potential outlier, the second highest value

was chosen as the UTL. If the frequency of nondetects was 100 percent, then the

UTL was designated as the nondetect with the highest detection limit.
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If the frequency of nondetects was between 15 and 50 percent, then the calculated

statistics were adjusted for the presence of nondetects. Two adjustments are possible,

depending on whether it appeared that the nondetects more likely represent zero

values (i.e., the constituent is not present in the sample), or represent the presence of

the constituent but at values less than the detection level. These adjustments are

discussed further in Section 4.2.4.

Since total radium was calculated by adding the Radium-226 result and the

Radium-228 result, the frequency of nondetects for total radium was assumed to be

0 percent.

4.2.2 Normality

The calculation of statistical parameters, and in particular the UTL, is affected

significantly by the population distribution of the data set. Both formal and graphical

statistical tests have been applied to assess normality. The general process is outlined

in Figure 4-1.

To assess the population distribution of the data sets, each set was first addressed

using a formal test for normality. Probability plots of the raw and log-transformed

data were generated for some analytes to provide a graphical indication of whether the

data distribution was normal or lognormal.

For the calculated statistical test of normality, it was first assumed that the data were

lognormally distributed (EPA 1989, 1992). This assumption is based on the

observation that environmental data are commonly distributed lognormally (i.e.,

logarithms of the observed data are distributed normally). This may be because

environmental data are bounded by zero (i.e., negative constituent concentrations are

not possible), so the data sets are often skewed to the right, which is characteristic of a

lognormal distribution. Consequently, logarithms of the data were calculated before

the tests for normality were performed.
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Let x1 represent the raw data, and let y, = in(x,), where in is the natural or Naperian

logarithm. Let n be the statistical sample size (i.e., the number of data in the data set).

If n 50, then normality of the distribution of y, was tested by the Shapiro-Wilk test

(EPA 1989, 1992). If n � 50, then the alternate Shapiro-Francia test was applied

(EPA 1992). In each case for the WSA background study, the statistical sample size

n was less than 50, and the Shapiro-Wilk test of normality was applied.

The Shapiro-Wilk test is described in EPA (1992). To test for normality of the data, a

test statistic W is calculated as:

b
12

[s-in —iJ

where:

b = afl_1+l(x(fl_,÷1) — X(,)) =

and x, is the ith smallest ordered value;

a, is a coefficient dependent on the sample size (n);

s is the standard deviation;

n is the number of samples; and

k is the greatest integer less than or equal to z
2

The null hypothesis of normality of the logs of the data was rejected if Wwas less than the

appropriate critical value (dependent on n) (EPA 1992: Appendix A). If normality of the

natural logs of the data was rejected, the test was repeated using the raw data x, and the

standard deviation s of the raw data. If the null hypothesis of normality was also rejected

for the raw data, then probability plots of the raw and log-transformed data were examined

to determine whether the data distribution was more nearly normal or lognormal. When a

reasonable choice between normality and lognormality could still not be made, then a
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nonparametric test is recommended to compare site data with background data, rather than

comparing site data to a background a single UTL.

4.2.3 Statistical Parameters

The following statistical parameters were calculated:

• frequency of detection;

• range;
• mean;
• standard deviation;

• UTL;and
• potential outlier statistic.

The calculation of these various parameters depends in part on whether the data set

has been judged to be normally or lognormally distributed.

The frequency of detection is a simple ratio of the number of values greater than the

MDL to the total number of samples in the data set. The range of the background

data set for a given constituent is reported as the minimum and maximum observed

values in the data set. These values do not depend on the shape of the distribution.

The mean x was calculated as the arithmetic mean of the data set

= ( x, )/ n.

The standard deviation s was calculated as the sample standard deviation of the data

set

2 2 1/2s= {[n1x1 -(1x1) ]/[n(n- l)]}
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The UTL9595 was calculated as

UTL9595 = x + k s.

where k is the tolerance factor for a one-sided normal (or lognormal) tolerance

interval with a minimum of 95 percent coverage, a 95 percent probability, and n

background observations.

For distributions that were determined to be lognormal rather than normal, the UTL

was calculated in the same fashion except that x was replaced by y (the mean of the

logarithms of the x.) and s was replaced by S, (the standard deviation of the

logarithms of the x.). The resultant value of the UTL (designated UTLy) is the UTL

of the log-transformed data. The UTL for the raw data was then calculated as the

exponential function of the UTLy of the log-transformed data; i.e., UTL =

exp(UTLy).

4.2.4 Adjustment for Nondetects

If the frequency of nondetects for a given data set was between 15 and 50 percent,

appropriate adjustments to the calculated statistical parameters were used to account

for the nondetects. Either Cohen's adjustment or Aitchison' s adjustment was used, as

outlined in EPA (1992) and excerpted below:

Cohen's adjustment ... assumes that all the data (detects and nondetects)

come from the same Normal or Lognormal population, but that

nondetect values have been "censored" at their detection limits. This

implies that the [constituent] of concern is present in nondetect samples,

but the analytical equipment is not sensitive to concentrations lower than

the detection limit. Aitchison's adjustment ... is constructed on the

assumption that nondetect samples are free of contamination, so that all

nondetects may be regarded as zero concentrations...
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To decide which approach is more appropriate ..., two separate

Probability Plots can be constructed. In [the first] method, the

combined set of detects and nondetects is ordered (with nondetects being

given arbitrary but distinct ranks). . . .Normal quantiles ... are then

computed for the data set ... However, only the detected values and their

associated Normal quantiles are actually plotted. If the shape of the

Censored Probability Plot is reasonably linear, then Cohen's assumption

that nondetects have been "censored" at their detection limit is probably

acceptable ... If the Censored Probability Plot has significant bends and

curves ..., one might consider Aitchison' s procedure instead.

To test the assumptions of Aitchison's method, a Detects-Only

Probability Plot may be constructed. [N]ondetects are completely

ignored and a standard Probability Plot is constructed using only the

detected measurements. ... Thus, ... Normal quantiles are computed only

for the ordered detected values. ... Ifthe Detects-Only Probability Plot is

reasonably linear, then the assumptions underlying Aitchison's

adjustment (i.e., that "nondetects" represent zero concentrations ...) are

probably reasonable.

Cohen's Adjustment. If it was determined that Cohen's adjustment was appropriate,

the sample mean Xd and sample variance s for only the data greater than the

detection limit were first calculated. Then two parameters h and y were computed as

h = (n - 1)/n

and

YSd1( Xd -MDL)2,

where / is the number of observations greater than the detection level, and MDL is the

method detection limit. Based on the values of h and y, a value ? was determined
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from a table in Appendix B of EPA (1989), and corrected values of the mean x and

standard deviation s were calculated by

x= xd-X(xd-MDL)

and

S[Sd2+ ( xd-MDL)21"2.

If the distribution appeared to be lognormal rather than normal, the adjustment was

made using the mean and standard deviation of the logarithms of the detected values,

rather than Xd and d2

Aitchison's Adjustment. If it was determined that Aitchison's adjustment is

appropriate, the sample mean Xd and sample variance d2 for only the data greater

than the method detection limit were first calculated. Let d =n - 1 be the number of

nondetects. Then the adjusted mean x and standard deviation sare given by

x=(]-d/n) Xd

and

s {[n-(d+ 1)] Sd2 I(n- l)+[d(n-d) Xd]/[fl(fl- 1)]}h12.

If the distribution appeared to be lognormal rather than normal, then the adjustment

was made using the mean and standard deviation of the logarithms of the detected

values, rather than Xd and s.

4.2.5 Outlier Identification

The highest value (xv) in each data set with a frequency of detection greater than 50

percent was subjected to a formal test as an outlier (EPA 1989). The mean x and

standard deviation s of the entire data set were first calculated. A test statistic T was

then calculated
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T=(x- x)Is.

T was then compared to a critical value (dependent on n) (EPA 1989: Appendix B).

If T was greater than the tabulated critical value, this provided evidence that x,, was a

statistical outlier and not truly a member of the background data set. However, x,, was

not rejected, modified, or otherwise excluded from the data set solely on this basis.

Only if the data validation process or other review of the data indicated some problem

with the datum (such as a transcription error or failure to account for dilution) was

any change made to the data set. The test for outliers merely identified those data that

might be outliers and for which additional data review may be warranted.

4.3 BACKGROUND CONCENTRATIONS

Results of the background study, including percent of samples below the detection

limit, number of detects, minimum, maximum, mean, standard deviation, UTL, and

outlier identification, are listed in Table 4-1. The following sections briefly explain

the process by which background values were calculated for each medium based on

the Figure 4-1 flowchart for each analyte.

4.3.1 Soils

Surface (Horizon A) and subsurface (Horizon B) soils were evaluated separately.

4.3.1.1 Horizon A Soils

Rpdium-226. Radium-228. and Total Radium. Radium-226 was detected in 21 of 21

samples, and Radium-228 was detected in 11 of 21 samples. Because total radium

was calculated by adding the Radium-226 and Radium-228 results, the frequency of
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333 64
nondetects for total radium was assumed to be 0 percent. Based on the Shapiro-Wilk

test, the null hypothesis of normality was accepted for the log-transformed data for

both analytes (Appendix E). The mean and standard deviation are listed in Table 4-1

for the raw data. Because the null hypothesis of log-normality was accepted, a UTLy

based on the mean and standard deviation of the log-transformed data was calculated,

and the UTL was calculated as exp(UTLy). No outliers were identified based on the

formal test of the log-transformed data.

Total Petroleum Hydrocarbons. TPH was detected in surface soil in 4 of 20 samples,

for a frequency of nondetects of 80 percent. For this analyte, the minimum value is a

nondetect at the lowest detection limit and the maximum value is the maximum

detected value. Mean and standard deviation were not calculated because data were

insufficient. The UTL was established as the highest detected value. No test for

outliers was performed because of the high number of nondetects.

4.3.1.2 Horizon B Soils

Radium-226 and Total Radium. Radium-226 was detected in 21 of 21 samples.

Since total radium was calculated by adding the Radium-226 and -228 results, the

frequency of nondetects for total radium was assumed to be 0 percent. Based on the

Shapiro-Wilk test, the null hypothesis of normality was accepted for the

log-transformed data for both analytes (Appendix E). The mean and standard

deviation listed in Table 4-1 are for the raw data. Because the null hypothesis of log-

normality was accepted, a UTLy based on the mean and standard deviation of the

log-transformed data was calculated, and the UTL was calculated as exp(UTLy). No

outliers were identified based on the formal test of the log-transformed data.

Radium-228 and Total Petroleum Hydrocarbons. Radium-228 was detected in 6 of

20 samples and TPH was detected in 1 of 21 samples, for frequency of nondetects of

70 and 95 percent, respectively. For these analytes, the minimum value is a nondetect

at the lowest detection limit and the maximum value is the maximum detected value.
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Mean and standard deviation were not calculated because data were insufficient. The

UTL was established as the highest detected value. No test for outliers was

performed because of the high number of nondetects.

4.3.2 Groundwater

Rpdium-226. Radium-228. and Total Radium. Radium-226 was detected in 15 of 15

samples, and Radium-228 was detected in 11 of 15 samples. Because total radium

was calculated by adding the Radium-226 and -228 results, the frequency of

nondetects for total radium was assumed to be 0 percent. Based on the Shapiro-Wilk

test, the null hypothesis of normality was rejected for the log-transformed data but

accepted for the raw data for these analytes (Appendix E). The mean and standard

deviation are listed in Table 4-1 for the raw data. The highest value for Radium-228

was identified as a possible outlier, though it failed the outlier test by only a small

margin (test statistic of 2.46 versus critical value of 2.41).

Total Petroleum Hydrocarbons. TPH was not detected in 15 groundwater samples.

Therefore, the minimum and maximum values in Table 4-1 are reported as less than

the minimum and maximum detection limits, respectively. Mean and standard

deviation were not calculated because data were insufficient. The UTL was

established as the highest ranked value, or in this case a nondetect at a given detection

limit. No test for outliers was performed because they were all nondetects.

4.3.3 Surface Water

Radium-226, -288, and TPH were not detected in the single surface water sample

collected. One sample is not sufficient to calculate background concentrations.
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5.0 CONCLUSIONS

The background study conducted at the WSA was initiated to establish background

concentrations of radium and TPH in surface soil, subsurface soil, and groundwater.

A total of 21 surface soil, 21 subsurface soil, 15 groundwater samples were collected

to characterize these media for background concentrations. Additionally, two

groundwater samples were collected from each of the onsite water supply wells.

Table 5-1 presents the maximum detected value for Radium-226, Radium-228, and

total radium from the two samples collected from the onsite water supply wells.

Comparison of these maximum values to the calculated UTLs indicates that the

concentrations of radium detected in the onsite water supply wells are consistent with

background concentrations and do not indicate site-related contamination.

TABLE 5-1

Comparison of Maximum Detected Values
in Supply Wells to Background UTL

Analyte in Groundwater Background UTL95,95 Maximum Concentration
Detected in Supply Wells

TPH (mg/L) ND at 0.444 ND at 0.444

Radium-226 (pCi/L) 13.06 9.82

Radium-228 (pCi/L) 2.61 1.39

Total Radium (pCi/L) 14.46 11.21
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(intentionally blank)
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APPENDIX A

Preliminary Analytical Results
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II1PARAGON ANALYTICS, INCI
225 Commerce Drive • Fort Collins, CO 80524. (800) 443-1511. (970) 490-1511 • FAX (970) 4901522

February 14, 1997

Ms. Lynn Schuetter
Jacobs Engineering Group
600 17th Street, Suite 11 OON
Denver, CO 80202

FEf

RE: PAl Workorder: 96-11-073
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Twelve soil samples and one water sample were received from Jacobs Engineering Group
under the above referenced workorder on November 12, 1996. The samples were scheduled
for Radium-228 and Total Radium Alpha Emitters analysis according SW-846 Methods 9320
and 9315 respectively. The results for the Total Radium were reported on December 24,
1996. The results for Radium-228, as well as original custody documentation, are included
in this package.

Please consult the individual data packages for case narratives specific to each method.

Paragon Analytics, Inc. apologizes for the delay in the delivery of this data. Should you have

any questions, please call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

n Emp1oyee Owne6Sma[1'Business
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs / Carswell AFB / (DO 21)

Paragon ID Date Prep Paragon ID Date Prep
Analyzed Batch D Analyzed Batch ID

96-11-073-01 1/29/97 11073R6.XL1 96-11-073-B3 1/29/97 11073R6.XL1
96-11-073-02 1/29/97 11073R6.XL1 96-11-073-SB 2/13/97 11073R6.XL3
96-11-073-03 1/29/97 11 073R6.XL1 96-11 -073-BB 2/13/97 11 073R6.XL3
96-11-073-04 1/29/97 11 073R6.XL1 96-11 -073-B4 1/29/97 11 073R6.XL1
96-11-073-05 1/29/97 11 073R6.XL1 96-11 -073-Di 1/29/97 11 073R6.XL1
96-1 1-073-06 1/29/97 1 1073R6.XL1 96-1 1-073-D2 1/3/97 1 1073R68.XLS
96-11-073-07 1/29/97 11073R6.XL1 96-11-073-Mi 1/2/97 11073R68.XLS
96-1 1-073-08 1/29/97 11 073R6.XL1 96-11 -073-M2 1/29/97 11 073R6.XL1
96-11-073-09 1/29/97 11 073R6.XL1 96-11-073-Si 1/2/97 ii 073R68.XLS
96-11-073-10 1/29/97 11 073R6.XL1 96-11 -073-S2 1/2/97 11 073R68.XLS
96-11-073-11 2/13/97 1 1073R6.XL3 96-1 1-073-S3 1/29/97 1 1073R6.XL1
96-11-073-12 2/13/97 11 073R6.XL3 96-1 1 -073-S4 1/29/97 11 073R6.XLI
96-i 1-073-13 1/3/97 11 073R68.XLS 96-11 -073-SA 2/13/97 11 073R6.XL3
96-11-073-B 1 1/2/97 11 073R68.XLS 96-11-073-BA 2/13/97 11 073R6.XL3
96-1 1-073-B2 1/2/97 1 1073R68.XLS

1. This report consists of 12 soil and I water samples received by Paragon on 11/12/96.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, Actinium-228. The analyses were
completed on 02/06/97.

3. The following deviations from the requested method were noted:

a) Method 9320 makes no reference to the analysis of soil samples. The soil samples
from this work order were initially leached in concentrated nitric acid. The leachate
was then processed as a water sample according to the method.

PARAGON ANALYTICS, INC. 00000i
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b) Due to laboratory error, preparation of water sample CR-Al 57706 (PAl 96-Il-
073-13) was initiated with an aliquot of 4 liters according to the in-house method for
Radium-226/228. The error was noted following the initial barium sulfate
precipitation. The precipitate was subsequently dissolved in basic EDTA as per
procedure and split into portions for analysis according to Method 93 15 (Total Alpha
Emitting Radium Isotopes) and Method 9320 (Radium-228). Although chemical
preparation was carried out by requested methods, the QC batch in which the sample
was analyzed failed to meet QC acceptance criteria for blank spikes (outside limits,
low). The suspected cause for the failure was an inaccurate estimation (high) of the
chemical yield resulting from inadequate washing of the precipitate. Reanalysis was
not possible since sample volumes were depleted. Reported results are qualified
"reject" due to the failure to meet QC criteria.

4. Blank spike 96-1 1-073-S6 (associated with prep batch I 1073R6.XL2) showed
recoveries outside control limits (high). This batch was sent back for reextraction.
Reanalysis was completed on 2/13/97. Results met all QC criteria and are submitted.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and co ect within the limits of the methods employed.

Robert Shannon Date
Radiochemistry Technical Manager

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INC. 000902



PARAGON ANALYTICS, INC.
Radio chemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 11/09/96

Client Name: EMAX Date Analyzed : 01/29/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—073 Count Duration: 555 Mm.

Analyzed by: RTS

Client Sample ID [ Lab Sample ID (pCi/g) MDA

CR—A157801 11—073—01 0.61 0.26 0.40
CR—A157802 3.1—073—02 0.37 0.26 0.41
CR—A157803 11—073—03 0.49 0.24 0.37
CR—A157804 11—073—04 0.61 0.29 0.45
CR—A].57805 11—073—05 0.43 0.27 0.43
CR—A157807 11—073—06 0.52 0.27 0.42
CR—A157806 11—073—07 0.14 0.24 0.40
CR—A157701 11—073—08 —0.01 0.26 0.44
CR—A157702 11—073—09 0.43 0.32 0.52
CR—A157704 11—073—10 0.38 0.26 0.42
CR—A157705 11—073—11 0.36 0.17 0.25
CR—A157706 11—073—12 0.40 0.17 0.26

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

000004
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Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 11/09/96

Client Name: EMAX Date Analyzed : 01/03/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 96—11—073 Count Duration: 360 Mm.

Analyzed by: RTS

Client Sample ID H Lab Sample ID Q (pCi/L) MDA

CR—A157706 11—073—13 —0.19 0.51
H

0.87

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a'
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

333 80
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Ra-228 ARALYSIB RESULTS SUMMARY

333 81

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 12/13/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
e PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

0000(Y?



Ra-228 ANALYSIS RESULTS SUMMARY
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 12/13/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2r
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

OOCiO



Ra-228 ANALYSIS RESULTS SUMMARY
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 01/20/97

Date Analyzed : 01/29/97

Sample Matrix : Soil

Count Duration: 555 Mm.

000009

ported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
e PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 01/20/97

Date Analyzed : 01/29/97

Sample Matrix : Soil

Count Duration: 555 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a'
See PAl Sop 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.
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Ra-228 ANALYSIS RESULTS SUMMARY
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 02/10/97

Date Analyzed : 02/13/97

Sample Matrix : Soil

Count Duration: 294 Mm.

ported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
e PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

000011



Ra-228 AIALYSIS RESULTS SUMXARY
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 02/10/97

Date Analyzed : 02/13/97

Sample Matrix : Soil

Count Duration: 294 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr'
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.
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Ra-228 ANALYSIS RESULTS SUMMARY

333 s'

ported Uncertainties are the Estimated Total Propagated Uncertainties (2c).
e PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

Remarks:

Sample 96—11—073—Di is a duplicate of 96—11—073—01.

000013

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 11/09/96

Date Analyzed : 01/29/97

Sample Matrix : Soil

Count Duration: 555 Mm.



Ra-228 ANALYSIS RESULTS SUMMARY
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Reported Uncertainties are the Estimated Total Propagated Uncertainties (2'
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

Remarks:

Sample 96—11—073—DB is a duplicate of 96—11—073—11.

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: RTS

Date Collected: 11/09/96

Date Analyzed : 02/13/97

Sample Matrix : Soil

Count Duration: 294 Mm.

000014



RADIUM-228 MATRIX SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-073

Date Collected:

Date Analyzed :

Sample Matrix

Count Duration:

11/11/96

01/02/97

Soil

360 Mm.

Lab Sample ID
Ra

Known
—228
Value

Ra
Rep't

—228
Value

Ra—228
Recovery Flag

II 96—11—073—Mi 92.9% Pass

Reported Uncertainties are the Estimated Total Propagated
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—11—073—Mi is a matrix spike of sample 96—11—073—05.

000015

18.7 8.13 17.4 1.85

Uncertainties (2c)
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RADIUM-228 MATRIX SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 11/11/96

Client Name: EMAX Date Analyzed : 01/29/97

Client Project ID : Jacobs/Carswell AFB Sample Matrix : Soil

Lab Workorder Number : 96-11—073 Count Duration: 555 Mm.

Lab Sample ID
Ra—228

Known Value
Ra—228

Rep't Value
Ra—228
Recovery Flag

96—11—073--M2 18.7 8.15 18.9 1.98 101% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2c).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—ll—073—M2 is a matrix spike of sample 96—11—073—05.
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RADIUM-228 MATRIX SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11—073

Date Collected: 11/09/96

Date Analyzed : 02/13/97

Sample Matrix : Soil

Count Duration: 294 Mm.

Lab Sample ID
Ra

Known
—228
Value

Ra
Rep't

—228
Value

Ra—228
Recovery Flag

II 96—11—073—MB 18.7 8.15 15.8 1.63 84.4% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra'-228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96-11—073—MB is a matrix spike of sample 96-11—073—12.
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Ra-228 BLMK SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 12/13/96

Client Name: EMAX Date Analyzed : 01/02/97

Client Project ID : Jacobs/Carswell AFB Sample Matrix : Soil

Lab Workorder Number : 96-11-073 Count Duration: 360 Miri.

Lab Sample ID Known Value
II

Rep't Value Recovery Flag

96—11—073—Si 18.1
II

7.83
II

43.2% Fail

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2o,..
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

000018



Ra-228 BLMK SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11—073

Date Collected:

Date Analyzed :

Sample Matrix :

Count Duration:

12/13/96

01/02/97

Soil

360 Mm.

OOUUi

Lab Sample ID H Known Value
H

Rep't Value
H

Recovery Flag

96—ll—073—S2 18.1 4.84
II

26.7% Fail
j

4ported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96-ll-073—S2 is a blank spike duplicate.



Ra-228 BLANK SPIKE RESULTS

333 94

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11—073

Date Collected:

Date Analyzed :

Sample Matrix :

Count Duration:

01/20/97

01/29/97

Soil

555 Mm.

00002G

Lab Sample ID II Known Value Rep't Value
(I

Recovery Flag

I

96-11—073—S3
II

17.9 18.0 1.87 100% Pass
]

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2o
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96-11-073-S2 is a blank spike duplicate.



Ra-228 BLANK SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-073

Date Collected:

Date Analyzed :

Sample Matrix

Count Duration:

01/20/97

01/29/97

Soil

555 Mm.

01)OO:fl

Lab Sample ID Known Value
II

Rep't Value Recovery [Flag J
96—11—073—S4 1 17.9 21.4 2.22 119% Pass

]

eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—1l-073-S2 is a blank spike duplicate.



Ra-228 BLANK SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-073

Date Collected:

Date Analyzed :

Sample Matrix :

Count Duration:

02/10/97

02/13/97

Soil

294 Mm.

00002?

Lab Sample ID Value
II

Rep't Value
II

Recovery Flag

96—11—073—SA 17.8 16.0 1.65 0 90.2% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2o
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLANK BPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-073

Date Collected: 02/10/97

Date Analyzed : 02/13/97

Sample Matrix : Soil

Count Duration: 294 Mm.

000 023

Lab Sample ID H Known Value Rep't Value Recovery Flag

I

96—11—073—SB 17.8
H

16.5 1.70 H 92.7% Pass

.eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPTJ determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



IIJ PARAGON ANALYTICS, INC.
225 Commerce Drive.Fort Collins, CO 80524. (800) 443-1511. (970) 490-1511 .FAX (970) 490-1522

December 24, 1996

Mr. Dan Schultz

Jacobs Engineering Group
600 1 7th Street, Suite 11 OON
Denver, CO 80202

RE: PAT Workorder: 96-11-073
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Mr. Schultz:

Twelve soil samples and one water sample were received from Jacobs Engineering Group
under the above referenced workorder on November 12, 1996. The samples were scheduled
for Radium-228 and Total Radium Alpha Emitters analysis according SW-846 Methods 9320
and 93 1 5 respectively. The results for the Total Radium analyses as well as original custody
documentation are contained in the enclosed report. The results for Radium-228 will be
forwarded to you as they are completed.

Please consult the individual data packages for case narratives specific to each method.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

in Emp1Toyee Owne6SmaC[Busine.cs
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Radiochemistry Case Narrative
Total Radium by SW-846 Method 9315

EMAX
Jacobs / Carswell AFB (DO 21) 05G47900

Client ID
CR-Al 57801
CR-Al 57802
CR-A] 57803
CR-Al 57804
CR-Al 57805
CR-Al 57807
CR-Al 57806
CR-Al 57701
CR-A] 57702
CR-Al 57704

Paragon ID
96-11-073-01
96-1 1-073-02
96-1 1-073-03
96-1 1-073-04
96-11-073-05
96-1 1-073-06
96-1 1-073-07
96-11-073-08
96-1 1-073-09
96-11-073-10

Client ID
CR-Al 57705
CR-Al 57706
CR-A157706 WA

Paragon ID
96-11-073-Il
96-11-073-12
96-11-073-13

This report consists of 12 soil samples and I equipment rinsate blank received by
Paragon on 11/12/96.

2 These samples were prepared according to SW-846 Method 9315 (modified). The
corresponding Paragon Analytics, Inc. procedure is PAl S0P712R3. The following
modifications to the method were necessary due to the matrix of the sample. The solid
samples were digested in nitric acid, and the digestate processed as a water sample
according to SW-846 Method 9315. Due to laboratory error, the entire volume of
equipment rinsate supplied was prepared with water samples from a batch of samples
being analyzed for radium-226/228. The affected samples were split from the batch
following the initial barium sulfate precipitation and prepared parallel to solid samples
in these work orders. Thus a dedicated blank spike was not analyzed with the water
sample. The blank spike samples prepared in association with the solid samples
indicate satisfactory method performance.

PARAGON ANALYTICS, LC
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3. The samples were analyzed by low background gas proportional counting for the
presence of total alpha emitting radium isotopes according to Paragon Analytics, Inc.
procedure PAl S0P724R4. The analyses were completed on 12/19/96.

4. The presence of alpha emitting radium isotopes other than Radium-226 (e.g. Ra-224,
Ra-223) is a known interference to the determination of Radium-226 using the
requested methodology. A separate measurement can be conducted to specifically
determine the Radium-226 activity of these samples. If necessary, the measurement
should be conducted within four weeks of preparation of these samples.

5. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Robert Shannon
—

Date

Radiochemistry Technical Manager

Radiochemistiy Final Data Review Date

2
U

PARAGON ANALYTICS, LIC.
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RADIOCHEMISTRY DATA PACKAGE CONTENTS

PARAGON ANALYTICS, INC.

LOW BACKGROUND GAS FLOW PROPORTIONAL ANALYSIS

Section 1 Sample Results Summary

Section 2 QC Results Summary

Section 3 Individual Sample Results

Section 4 Raw Data

Mass Documentation
Mass-Efficiency Calibration ( m, b values)
Sample, Blank, LCS, Background Data

Section 5 Quality Assurance Summary Reports

Non-Compliance Reports (If Applicable)

Section 6 Laboratory Bench Sheets

Section 7 Standard Traceability Documents

Certificates and Dilution Records
Carrier Reagent Documentation

Section 8 Chain of Custody

Section 9 Additional Supporting Documentation

Instrument Performance Checks

Cross-talk documentation is not applicable for this analysis.
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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DEC 2C lgBE

r

TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 11/09/96

Client Name: EMAX Date Analyzed : 12/19/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96-11-073 Count Duration: 60 Mm.

Client Sainpie ID Lab Sample ID
Total Radium

(pCi/g)

CR—A157801 11—073—01 0.69 0.11
CR—A157802 11—073—02 1.24 0.21
CR—A157803 11—073—03 1.01 0.15
CR—A157804 11—073—04 1.56 0.26
CR—A157805 11—073—05 1.38 0.17
CR—Al57807 11—073—06 1.41 0.19
CR—A157806 11—073—07 1.36 0.22
CR—A15770l 11—073—08 0.80 0.11
CR—A157702 11—073—09 1.32 0.16
CR—Al57704 11—073—10 0.98 0.16
CR—A157705 11—073—11 0.82 0.13
CR—A157706 11—073—12 0.84 0.1].

CR—A157706 WA 11—073—13 < 0. 12(BDL)
Blank 11—073—Bi < 0. l8(BDL)
Blank ll—073—B2 < 0. 17(BDL)
Duplicate ll—073—Dl 1.32 0.16

Duplicate ll—073—D2 0.70 0.10

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cT).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Remarks:

sample 96—l1—073—D1 is a duplicate of 96—11—073—01.
Sample 6—1l—073—D2 is a duplicate of 96—11—073—12.

,Thr'r-—
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TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—073

Date Collected: 11/09/96

Date Analyzed : 12/23/96

Sample Matrix : Water

Count Duration: 60 Mm.

-p Li • )

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

CR—Al57706 WA 11—073—13 < 0.12(BDL) J

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination



TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333105

Lab Name: Paragon Analytics, Inc. Date Collected: 12/04/96

Client Name: EMAX Date Analyzed : 12/24/96

Client Project ID: Jacobs / Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 96—11—194 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

Blank 11—194—Bi < 0.03(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

f --
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PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

CQJO38
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 12/08/96

Client Name: EMAX Date Analyzed : 12/13/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—073 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike

Recovery

96—11—073—Si
96—11—073—S2

67.1 16.78
67.1 16.78

61.50 6.41
64.65 6.71

91.6
96.3

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAT SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits = Known (j) 0.25 * JL.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Li U i
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TOTAL ALPKA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 12/08/96

Client Name: EMAX Date Analyzed : 12/13/96

Client Project ID: Jacobs/Carswell AFE Sample Matrix : Soil

Lab Sample ID Series: 96-11-073 Count Duration : 60 Mm.

Lab Sample ID

96—11—073—Mi

Known Activity
(pCi/g)

Rep't Activity
(pCi/g)

Spike
Recovery

68.8 17.20 34.06 3.62 49.5

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits = Known () 0.25 *

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

96—11—073—Mi is a matrix spike of 96—11—073—05.

— r rb —
: 1.
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TOTAL ALPKA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 12/08/96

Client Name: EMAX Date Analyzed : 12/13/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—073 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike

Recovery

96—ll—073—M2 68.1 17.02 50.46 5.21 74.1

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits = Known (ji) 0.25 *

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

96—1l—073—M2 is a matrix spike of 96—11—073—il.

I I I 11



(IJ PARAGON ANALYTICS, INC.
333110

225 Commerce Drive. Fort Collins, CO 80524 • (800) 443-1511. (970) 490-1511 FAX (970) 4901522

February 5, 1997 ECED
F[ 6 97

Ms. Lynn Schuetter j.
Jacobs Engineering Group
600 17th Street, Suite 1 lOON
Denver, CO 80202

RE: PAT Workorder: 96-1 1-097
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Eighteen soil samples and one water sample were received from Jacobs Engineering Group
under the above referenced workorder on November 14, 1996. The samples were scheduled
for Radium-228 and Total Radium Alpha Emitters analysis according SW-846 Methods 9320
and 9315 respectively. The results for the Total Radium were reported on December 24,
1996. The results for Radium-228, as well as original custody documentation, are included in
this package.

Please consult the individual data packages for case narratives specific to each method.

Paragon Analytics, Inc. apologizes for the delay in the delivery of this data. Should you have
any questions, please call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

in ¶EniplToyee OWnedTSa[(fBusiness



Paragon AnaMcs - Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT
333111

OLIENT: cfl4 SHIPPING CONTAINER #: C1e

WORKORDER NO. c..11.0ç. INITIALS: DATE: /11/ 4',/cc,

ATI FRM 201FC5 (2/21/96)

Cooler Temperature: f 1

1. Does this project require special handling
or CLP protocols?

according to NEESA. Level 3, Yes

If yes, complete a. and b.
a. Cooler Temperature__________________
b. LotNo's.___________________________
c. Airbill Number

2. Are custody seals on the cooler intact? If so, how many Z.
3. Are custody seals on sample containers intact?

N/A

4JZ
1)
Yes

No
No

4. Is there a Chain of Custody (COC) or other representative documents, No
letters or shipping memos?

5. Is the COC complete?

Relinquished:_Yes,7_No
6. Is the COC in agreement with the

No. of Samples: Yes" No_

Requested_Analysis:_Yes'__No
samples received?

Sample ID's: Yes No_
s

No

No

Matrix: Yes'No_ No. of Containers: Yes No_
7. Are the samples preserved correctly? N/A Yes ()
8. Is there enough sample? If so, are they in the proper containers? 'Z) No
9 Are all samples within holding times for the requested analyses? Y No

0. Were the sample received on ice?
11. Were all sample containers received intact? (not broken or leaking, etc.)
12. Are samples requiring no headspace, headspace free?

Yes

Yes

No
No
No

13. Do the samples require quarantine? Yes

14. Do samples require ATI disposal?
15. Did the client return arty unused bottles?

Describe "NO" items (except No's 1, 13, &14): .4(CL1.

L*
'-t (.w-4-

No
Yes (N

Sct
Was the client contacted? Yes______ No_______

If yes, Date:__________ Name of person contacted:______________
Describe actions taken or client instructions:__________________________________________________

Group Leader's Signature:______________________ Date:___________
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Paragon Analytics, Inc.
Radiochemistry Case Narrative
2261228Radium by Method 9320

EMAX
Jacobs I Carswell AFB / (DO 21)

1. This report consists of 18 soil and I water sample received by Paragon on 11/14/96.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, Actiniurn-228. The analyses were
completed on 01/27197.

3. The following deviations from the requested method were noted:

PA:\GON ANALYTICS, NC
i.i ' r -
U Li u

Paragon ID
Date

Analyzed
Prep Batch

ID Paragon ID
Date

Analyzed
Prep Batch

ID
96-11 -097-01 12/20/96 1 1 097R28.XLS 96-11 -097-B2 12/20/96 11 097R28.XLS
96-11-097-02 12/20/96 11 097R28.XLS 96-11 -097-B3 1/27/97 11 097R6.XL1
96-11-097-03 12/20/96 11 097R28.XLS 96-11 -097-B4 1/27/97 11 097R6.XLI
96-1 1-097-04 12/23/96 ii 097R28.XLS 96-11 -097-Di 12/20/96 11 097R28.XLS
96-1 1-097-05 12/20/96 11 097R28.XLS 96-1 1 -097-D2 12/20/96 11 097R28.XLS
96-11-097-06 12/23/96 1 1 097R28.XLS 96-1 1 -097-D3 1/27/97 11 0'7R6.XL1
96-11-097-07 12/20/96 11 097R28.XLS 96-1 1-097-Mi 12/23/96 11 097R28.XLS
96-1 1-097-08 1/3/97 11 057R68.XLX 96-1 1 -097-M2 1/27/97 11 097R6.XL1

96-11-097-09 1/27/97 11 097R6.XLI 96-11-097-Si 12/20/96 11 097R28.XLS
96-1 1-097-10 1/27/97 11 097R6.XL1 96-11 -097-S2 12/20/96 11 097R28.XLS
96-1 1-097-11 1/27/97 ii 097R6.XLI 96-11 -097-S3 1/27/97 11 097R6.XL1

96-11-097-12 12/20/96 11 097R28.XLS 96-11 -097-S4 1/27/97 11 097R6.XL1

96-11-097-13 12/20/96 11 097R28.XLS 96-11 -057-B3 1/6/97 11 057R68.XLX
96-1 1-097-14 12/20/96 ii 097R28.XLS 96-11 -057-B4 1/6/97 11 057R68.XLX
96-11-097-15 12/20/96 11 097R28.XLS 96-11 -057-S3 1/6/97 11 057R68.XLX
96-11-097-16 1/27/97 11 097R6.XL1 96-11 -057-S4 1/6/97 11 057R68.XLX
96-11-097-17 1/27/97 11 097R6.XL1 96-11 -073-Bi 1/2/97 11 073R68.XLS
96-11-097-16 1/27/97 11097R6.XL1 96-11-073-62 1/2/97 11073R68.XLS
96-11-097-19 1/2/97 11 073R68.XLS 96-1 1-073-51 1/2/97 11 073R68.XLS

96-11 -097-Bi 12/20/96 11 097R28.XLS 96-1 1 -073-S2 1/2/97 11 073R68.XLS
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a) Method 9320 makes no reference to the analysis of soil samples. The soil samples
from this work order were initially leached in concentrated nitric acid. The Icachate
was then processed as a water sample according to the method.

b) Due to suspected matrix interference, low chemical yield was noted for several
samples upon inital analysis of these samples. Individual samples showing low
chemical yield which thus failed to meet requested detection limits were reprepared
and reanalyzed. Time delay between separation and counting (and thus decay) were
minimized to improve the sensitivity of the measurements.

c) Submitted results either show activity greater the the requested MIDA or meet the
requested MDA's for all samples. The above table provides a cross reference of
sample ID's and prep batch designation for submitted results.

d) Due to laboratory error, preparation of water sample CR-A15 7907 (PAl 96-11-
097-19) was initiated with an aliquot of 4 liters according to the in-house method for
Radium-226/228. The error was noted following the inital barium sulfate
precipitation. The precipitate was subsequently dissolved in basic EDTA as per
procedure and split into portions for analysis according to Method 93 15 (Total Alpha
Emitting Radium Isotopes) and Method 9320 (Radium-228). Although chemical
preparation was carried out by requested methods, the QC batch in which the sample
was analyzed failed to meet QC acceptance criteria for blank spikes (outside limits,
low). The suspected cause for the failure was an inaccurate estimation (high) of the
chemical yield resulting from indequate washing of the precipitate. Reanalysis was not
possible since sample volumes were depleted. Reported results are qualified "reject"
due to the failure to meet QC criteria.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analysesreported herein
are true, complete and rect within the limits of the methods employed.

c—/ / .11
if

Robert Shâinon Date

Radiochemistry Technical Manager

/ /?
Radiochemistry Final Data Review Date

PARAGON ANALYTICS,
U



PARAGON ANALYTICS, INC.
Radiochernistry Data Package

Section 1

SAMPlE RESULTS
SUMIMARY

333115

r'_\,_.• •,)
U Li LI .1 U



333116

Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 11/12/96

Client Name: EMAX Date Analyzed : 12/20/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—097 Count Duration: 180 Mm.

Analyzed by: DCB

Client Sample ID Lab Sample ID (pCi/g) MDA

CR—A15900l 11—097—01 1.11 0.46 0.68
CR—A159002 11—097—02 0.85 0.39 0.59
CR—A158001 11—097—03 0.85 0.46 0.70
CR—A158002 11—097—04 0.13 0.23 0.38
CR—A158003 11—097—05 1.25 0.63 0.96
CR—A158004 11—097—06 0.08 0.22 0.36
CR—A158006 11—097—07 1.10 0.58 0.89
CR—A158007 11—097—08 0.07 0.27 0.44
CR—A158101 11—097—09 0.31 0.21 0.33
CR—A158102 11—097—10 0.50 0.20 0.30
CR—A158].04 11—097—11 0.12 0.21 0.35
CR—A158105 11—097—12 0.80 0.47 0.73
CR—A158106 11—097—13 1.06 0.45 0.66
CR—A157901 11—097—14 0.94 0.39 0.57
CR—Al57903 11—097—15 1.13 0.52 0.78
CR—A157904 11—097—16 0.06 0.23 0.39
CR—A157905 11—097—17 0.27 0.20 0.33
CR—A157906 11—097—18 0.01 0.20 0.33
Duplicate of —01 11—097—Di 1.01 0.48 0.75

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
nd analyzed using PAl SOP724FC.

Remarks:

ample 96—ll—097—D1 is a duplicate of 96—11—097—01.



Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—097

Analyzed by: RTS

333117

Date Collected: 11/12/96

Date Analyzed : 01/02/97

Sample Matrix : Water

Count Duration: 360 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333118

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
e PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

Remarks:

Sample 96—ll—097—D3 is a duplicate of 96—11—097—09.

Lab Name: Paragon Analytics, Inc.

Client Name: EN]X

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—097

Analyzed by: RTS

Date Collected: 11/12/96

Date Analyzed : 01/27/97

Sample Matrix : Soil

Count Duration: 450 Mm.

(P'f'iUj UU
N
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Ra-228 ANALYSIS RESULTS StIMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 11/12/96

Client Name: EMAX Date Analyzed : 12/20/96

Client Project ID: Jacobs / Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—097 Count Duration: 330 Mm.

Analyzed by: RTS

Client Sample ID Lab Sample ID II (pCi/g) IL MDA
Duplicate —10 11—097—D2 1L 0.88 0.54

II
0.86 j

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a'
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

Remarks:

Sample 96—11—097—D2 is a duplicate of 96—11—097—10.

, \
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PARAGON ANALYTICS, INC.

Radio chemistry Data Package

Section 2

QC RESULTS
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Ra-228 ANALYSIS RESULTS STJHMARY

333121

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—097

Analyzed by: RTS

Date Collected: 12/12/96

Date Analyzed : 12/20/96

Sample Matrix : Soil

Count Duration: 180 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.
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Ra-228 ANALYSIB RESULTS SUMMARY

33122

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—097

Analyzed by: RTS

Date Collected: 12/12/96

Date Analyzed : 12/20/96

Sample Matrix : Soil

Count Duration: 180 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a)
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.
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Ra-228 ANALYSIS RESULTS SUMMARY

333123

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—097

Analyzed by: RTS

Date Collected: 01/22/97

Date Analyzed : 01/27/97

Sample Matrix : Soil

Count Duration: 450 Mm.

1ported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
e PAl SOP 743FC f or details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

OCJJL1



Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—097

Analyzed by: RTS

Date Collected: 01/22/97

Date Analyzed : 01/27/97

Sample Matrix : Soil

Count Duration: 450 Mm.

33a124

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a'
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 BLMK SPIKE RESULTS

333125

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-097

Date Collected: 12/12/96

Date Analyzed : 12/20/96

Sample Matrix : Soil

Count Duration: 180 Mm.

Lab Sample ID Known Value Rep't Value

96—11—097—Si]
18.1 24.6 2.64

ported Uncertainties are the Estimated Total Propagated Uncertainties (2o).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Li j -



Ra-228 BLANK SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-097

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

12/12/96

12/20/96

Soil

180 Mm.

.1

:i

(2t

c0014

Lab Sample ID II Known Value
II

Rep't Value Recovery IL Flag

96—11—097—S2 II 18.1 20.2 2.15 112% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLANK SPIKE RESULTS

333127

Lab Name: Paragon Analytics, Inc. Date Collected: 01/22/97

Client Name: EMAX Date Analyzed 01/27/97

Client Project ID : Jacobs / Carswell AFB Sample Matrix Soil

Lab Workorder Number : 96—11-097 Count Duration: 450 Mm.

Lab Sample ID Known Value Rep't Value

aported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

fl
-' , . —

4 '-

1

L 96—ll—097—S3 17.9 20.4 2.09



Ra-228 BLANK SPIKE RESULTS
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Lab Name: Laragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs / Carswell AFB

Lab Workorder Number : 96-11-097

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

01/22/97

01/27/97

Soil

450 Mm.

p r' c- —S' 4
U - 0

p.

Lab Sample ID II Known Value
Q

Rep't Value Recovery Flag
]

96—ll—097—54
II

17.9 19.7 2.02 II 110% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2
See PAl SOP 743FC f details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.
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RADIUM-228 MATRIX SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 11/11/96

Client Name: EMAX Date Analyzed : 12/23/96

Client Project ID : Jacobs/Carsweil AFB Sample Matrix : Soil

Lab Workorder Number : 96-11-097 Count Duration: 300 Mm.

Lab Sample ID
Ra—228

Known Value
Ra—228

Rep't Value
Ra-228
Recovery Flag

96—11—097—Ml 17.9 7.80 15.3 1.62 85.6% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2o).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—11—097—Mi is a matrix spike of sample 96—11—097—06.

0



Ra-228 BLANK SPIKE RESULTS

333130

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96—11—073

Date Coll3cted:

Date Analyzed

Sample Matrix

Count Duration:

12/26/96

01/02/97

Soil

360 Mm.

')
U u --

Lab Sample ID Known Value Rep't Value
II

Recovery Flag

96—11—073—Si 18.0 7.47
II

41.4% Fail

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLMK SPIKE RESULTS

333131

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-073

Date Collected: 12/26/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

Lab Sample IDlrKnown Value
II

Rep't Value

96—11—073—S2 18.0 4.60 25.5%

.eported Uncertainties are the Estimated Total Propagated Uncertainties (2).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

1" fl -.
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Ra-228 BLANK SPIKE RESULTS

333132

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

12/26/96

01/06/97

Soil

375 Mm.

fl

Lab Sample ID Known Value Rep't Value Recovery Flag

1 96—11—057—S3 13.0
II

12.6 1.31 II 69.6% Pass
]j

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLANK SPIKE RESULTS

333133

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Clicmt Project ID : Jacobs/Carswell AFB

Lb orkorder Number : 96-11-057

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

12/31/96

01/06/97

Soil

375 Mm.

(1
/

Lab Sample ID Known Value Rep't Value Recovery Flag
j

96—11—057—S4 18.0
II

16.0 1.67 88.6% Pass
]

.eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

U



IIJ PARAGON ANALYTICS, INC.
333134

225 Commerce Drive • Fort Collins, CO 80524 • (800) 443-1511. (970) 490-1511 • FAX (970) 490-1522

REC:E!VEfl

December 24, 1996 DEC 2E 1996

Denver

Mr. Dan Schultz
Jacobs Engineering Group
600 17th Street, Suite 11 00N
Denver, CO 80202

RE: PAl Workorder: 96-11-097
Client Project Name: Jacob s/Carswell AFB (DO 21)
Client Project Number 05G47900

Dear Mr. Schultz:

Eighteen soil samples and one water sample were received from Jacobs Engineering Group
under the above referenced workorder on November 14, 1996. The samples were scheduled
for Radium-228 and Total Radium Alpha Emitters analysis according SW-846 Methods 9320
and 9315 respectively. The results for the Total Radium analyses as well as original custody
documentation are contained in the enclosed report. The results for Radium-228 will be
forwarded to you as they are completed.

Please consult the individual data packages for case narratives specific to each method.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,:
Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

in Emp[o!,ee OwneéSmaCl7Busine.cs
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium by SW—846 Method 9315

EMAX
Jacobs / Carswell AFB (DO 21)

Client ID

CR-Al 59001

CR-Al 59002

CR-Al 58001

CR-Al 58002

CR-Al 58003

CR-Al 58004

CR-Al 58006

CR-Al 58007

CR-Al 58101

CR-A 158102

Paragon ID

96-11-097-01

96-1 1-097-02

96-11-097-03

96-1 1-097-04

96-11-097-05

96-11-097-06

96-11-097-07

96-11-097-08

96-11-097-09

96-11-097-10

Client ID

CR-A158 104

CR-A158 105

CR-A158 106

CR-Al 57901

CR-Al 57903

CR-Al 57904

CR-Al 57905

CR-Al 57906

CR-Al 57907

Paragon ID
96-11-097-11
96-11-097-12
96-11-097-13
96-11-097-14
96-11-097-15
96-1 1-097-16
96-11-097-17
96-11-097-18
96-11-097-19

This report consists of 1 8 soil samples and I equipment rinsate blank received by
Paragon on 11/14/96.

2. These samples were prepared according to SW-846 Method 9315 (modified). The
corresponding Paragon Analytics, Inc. procedure is PAl S0P712R3. The following
modifications to the method were necessary due to the matrix of the sample. The solid
samples were digested in nitric acid, and the digestate processed as a water sample
according to SW-846 Method 93 15. Due to laboratory error, the entire volume of
equipment rinsate supplied was prepared with water samples from a batch of samples
being analyzed for radium-226/228 The affected samples were split from the batch
following the initial barium sulfate precipitation and prepared parallel to solid samples
in these work orders. Thus a dedicated blank spike was not analyzed with the water
sample. The blank spike samples prepared in association with the solid samples
indicate satisfactory method performance.

PARAGON ANALYTICS, Ii'JC
I
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3. The samples were analyzed by low background gasproportional counting for the

presence of total alpha emitting radium isotopes according to Paragon Analytics, Inc.
procedure PAl S0P724R4. The analyses were completed on 12/16/96.

4. The presence of alpha emitting radium isotopes other than Radium-226 (e.g. Ra-224,
Ra-223) is a known interference to the determination of Radium226 using the
requested methodology. A separate measurement can be conducted to specifically
determine the Radium-226 activity of these samples. If necessary, the measurement
should be conducted within four weeks of preparation of these samples.

5. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Robert Sh on Date
Radiochemistry Technical Manager

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INC. 1 H' .2'S
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RADIOCHEMISTRY DATA PACKAGE CONTENTS

PARAGON ANALYTICS, INC.

LOW BACKGROUND GAS FLOW PROPORTIONAL ANALYSIS

Section 1 Sample Results Summary

Section 2 QC Results Summary

Section 3 Individual Sample Results

Section 4 Raw Data

Mass Documentation
Mass-Efficiency Calibration ( m, b values)
Sample, Blank, LCS, Background Data

Section 5 Quality Assurance Summary Reports

Non-Compliance Reports (If Applicable)

Section 6 Laboratory Bench Sheets

Section 7 Standard Traceability Documents

Certificates and Dilution Records
Carrier Reagent Documentation

Section 8 Chain of Custody

Section 9 Additional Supporting Documentation

Instrument Performance Checks

Cross-talk documentation is not applicable for this analysis.



PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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RECEIVER 3aa139

DC 21 qc

TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 11/12/96

Client Name: EMAX Date Analyzed : 12/16/96

Client Project ID: Jacobs/Carswell AFE Sample Matrix : soil

Lab Sample ID Series: 96-11-097 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/g)

CR—A159001 11—097—01 1.47 0.22
CR—A159002 11—097—02 1.17 0.17
CR—A158001 11—097—03 1.11 0.12
CR—A158002 11—097—04 0.90 0.16
CR—A158003 11—097—05 1.04 0.15
CR—A158004 11—097—06 0.87 0.16
CR—A158006 11—097—07 0.59 0.11
CR—A158007 11—097—08 1.03 0.17
CR—A158101 11—097—09 1.45 0.21
CR—A158l02 11—097—10 1.16 0.18
CR—A158104 11—097—11 0.60 0.07
CR—A158105 11—097—12 1.39 0.19
CR—A158106 11—097—13 0.78 0.11
CR—Al5790l 11—097—14 1.35 0.19
CR—A157903 11—097—15 1.03 0.11
CR—Al57904 11—097—16 1.21 0.19
CR—A157905 11—097—17 1.10 0.16
CR—A157906 11—097—18 1.08 0.12
Blank 11—097—31 < 0. 15(BDL)
Duplicate 11—097—Dl 1.05 0.17
Duplicate l1—097—D2 1.50 0.22

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

DL = Below Detection Lirit; see method for DL determination

Remarks:

i6—fl—O97—D1 is a duplice of 96—11—097—01.
r)6_]]_097D2 is a duRJo of 96—11—097—10.

)
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TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

CR—A157907 11—097—19 < 0.ii(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—097

Date Collected: 11/12/96

Date Analyzed : 12/23/96

Sample Matrix : Water

Count Duration: 60 Mm.

t



TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333141

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—194

Date Collected: 12/04/96

Date Analyzed : 12/24/96

Sample Matrix : Water

Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/i)

Blank 11—194—Bi < 0.03(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

(



PARAGON ANALYTICS, NC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 12/09/96

Client Name: EMAX Date Analyzed : 12/16/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : soil

Lab Sample ID Series: 96—11-097 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike
Recovery

96—11—097—Si
96—ll—097—S2

67.1 16.77
67.1 16.77

56.67 5.93
56.80 5.88

84.5
84.6

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits = Known () 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.
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TOTAL ALPEA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 12/09/96

Client Name: EMAX Date Analyzed : 12/16/96

Client Project ID: Jacobs/Carswel]. AFE Sample Matrix : soil

Lab Sample ID Series: 96-11-097 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike

Recovery

96—11—097—Mi 68.0 16.99 56.28 5.77 82.8

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PM sets control limits for Total Radium measurements as follows

Control Limits = Known (j.) 0.25 *

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

96—11—097—Mi is a matrix spike of 96—11—097—06



TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333145

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—097

Date Collected: 12/09/96

Date Analyzed : 12/16/96

Sample Matrix : soil

Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike

Recovery

96—ll—097—M2 68.1 17.03 60.75 6.21
89.2]

Reported Uncertainties are the Estimated
See PAl SOP 743FC for details of the TPU

PAl sets control limits for Total Radium

Control Limits = Known () 0.25 *

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

96—l1—097—M2 is a matrix spike of 96—11—097—15

r r

Total Propagated Uncertainties (2c7).
determination.

measurements as follows



333146
PARAGON ANALYTICS, INC.
225 Commerce Drive • Fort Collins, CO 80524 • (800) 443-1511. (970) 490-1511 . FAX (970) 490-1522

April 9, 1997

-
Ms. Lynn Schuetter
Jacobs Engineering Group
600 1 7th Street, Suite 11 OON
Denver, CO 80202

RE: PAl Workorder: 97-03-046
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Seven water samples were received from Jacobs Engineering Group under the above referenced
workorder on March 7, 1997. The samples were scheduled for Radium-228 (Method 9320) and
Total Radium Alpha Emitters (Method 9315) analysis. Results for these analyses are contained in
this package. Additionally, due to the presence of excessive solids, one sample, CR-A 158701 was
also analyzed for Radium-226 by gamma spectroscopy. This approach was approved by the client
on April 3, 1997.

This data is being shipped concurrently to Mr. Tom Dabney of EMAX. The Electronic Disc
Deliverable for this data will be sent via E-mail directly to Mr. Chris Skinner of Jacobs Engineering

Group.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, please
call.

Sincerely,,oI
Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

n mp(oyee Ozt'ne6Srna11Business
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Cs—i
1

J E'
JACOBS ENGINEERING GROUP INC.

I 600 SEVENTEENTH STREET. SUITE 1 lOON DENVER, COLORADO 80202
___I TELEPHONE(303)595.8855 FAX(303)595.&957 CR — A 1 5 B 6 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME: cswi lIE (CO 21)
LABORATORY NAME & ADDRESS: E1 Inc.

PROJECT NUMBEP.,I*

WBS CODE: SUBCONTRACT / D.O. No.

6 laple Avenue fb -
Torrance CA 9543- 0

COLLECTION
ISAMPLE

NUMBER
DATE TDJE

—_____

O uW:Z Z<<
.

L I

T

UJv>
.>

I

—W ANALYSES
REQUESTED

-

.
cONDrnON

0 ON RECEIPT

11 58611 71LIq 1

/ ci-aisuei

1 P01!

/ I5o3
3

1 1 Gal Poly

4,,derrtZ I SI9315 519321

I 519315 519321

IIP1/ 1Cw_______ ,1Pj?
w33s'

I'___
CMMEFJTS:

I
C(,LLECTED & P. ASED B'r DATE TIMEitii TURNAROUND TIME

-
RECEIVED ci DATE TIME RELINQUISHED BY

CCPD RETURNED Y

DATE TIME

DATE TIME

.MIPrIuc NuMI [I: 9,292.
-



CLIENT:_______

WORKORDER NO. 3 03

Paragon Analytics, Inc. - Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT

SHIPPNG CONTAINER#: CL—

IMTIALS: DATE: '

333148

rRM 201FC6 (24/1/97)

Cooler Temperature:

handling according to NEESA, Level 3, Yes 7j.)

intact? If so, how many N/A No
containers intact? 1& Yes. No

or other representative documents, 6s No

N/A
,—s No

Requested Analysis: Yes' No
samples received? No

Sample ID's: Yes" No_
No. of Containers: Yes/ No

preservation preserved correctly? I(17l Yes No
they in the proper containers? s No

for the requested analyses? s No
I @1A Yes No

intact? (not broken or leaking, etc.) No
headspace free? I (7A Yes No

Yes
No

bottles? Yes (
&14):________________________________________________

No_______
of person contacted:_______________

instructions:__________________________________________________

Date:____________
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs / Carswell AFB (DO 21) / 05G47900

PAT WO 97-03-046

This report consists of 7 water samples received by Paragon on 03/07/97.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 03/14/97.

3. All quality control criteria were met. No anomalous situations were noted during the
preparation and analysis of these samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete an4 correct within the limits of the methods employed.

/-7L
_____________ 3 gg1
Robert Shannon Da e
Radiochemistry Technical Manager

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INC.
000001
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Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SAMPLED

9703046-1 CR-A158601 Water 03/04/97
9703046-2 CR-A158602 Water 03/05/97

97030463 CRA158603 Water 03/05/97

9703046-4 CR-A158701 Water 03/04/97

9703046-5 CR-A158702 Water 03/04/97

9703046-6 CR-A158703 Water 03/05/97

9703046-7 CR-A158704 Water 03/06/97

PARAGON ANALYTiCS, tNC.

Ii(JOOIjp



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 03/04/97

Client Name: EMAX Date Analyzed : 03/14/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 97-03-046 Count Duration: 300 Mm.

Analyzed by: RTS

Client Sample ID Lab Sample ID [ (pCi/i) MDA

CR—A158601 03—046—01 1.62 0.53 0.78
CR—A158602 03—046—02 1.05 0.51 0.79
CR—A158603 03—046—03 0.31 0.40 0.65
CR—A158701 03—046—04 0.82 0.43 0.66
CR—A158702 03—046—05 0.37 0.53 0.87
CR—A158703 03—046—06 1.31 0.55 0.83
CR—A158704 03—046—07 0.89 0.54 0.86

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.

1)01)004



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

33315a

1 1 fl fl fl



Ra-228 MJALYSIS RESULTS SUMMARY

3Z33154

eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.

Remarks:

Shared QC for w.o. 97—02-125 and 97—03—046.

00 n o

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 97—02—125

Analyzed by: RTS

Date Collected: 03/10/97

Date Analyzed : 03/14/97

Sample Matrix : Water

Count Duration: 300 Mm.
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Ra-228 BLMI SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 03/10/97

Client Name: EMAX Date Analyzed : 03/14/97

Client Project ID : Jacobs/Carsweil AFB Sample Matrix : Water

Lab Workorder Number : 97—02—125 Count Duration: 74 Mm.

Lab Sample IDlLKnown Value Rep't Value Recovery Flag

97—02—125—Si 52.8 45.6 5.11 86.3% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2o,
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blari) spike samples is the known va1'e the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Shared QC for w.o. 97—02—125 an d 97—03—046.
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Ra-228 BLANK SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 03/10/97

Client Name: EMAX Date Analyzed : 03/14/97

Client Project ID : Jacobs/Carswell AFB Sample Matrix : Water

Lab Workorder Number : 97-02-125 Count Duration: 300 Mm.

Lab Sample ID II Known Value Rep't Value Recovery [ Flag

r97—02_125—S2 [ 52.8 40.0 4.19 [ 75.7% Pass

deported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97—02—125—S2 is a blank spike duplicate.
Shared QC for w.o. 97—02-125 and 97—03-046.

I11ifflq
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium

EMAX
Jacobs / Carswell / AFB (DO 21)! 05G47900

PAl 97-03-046

This 1iort consists of 7 water samples received by Paragon on 03/07/97.

2. These samples were prepared according to Paragon Analytics, Inc. procedure PM
S0P712R3.

3. The samples were analyzed for the presence of total radium according to Paragon
Analytics, Inc. procedure PAT S0P724R4. The analyses were completed on 03/20/97.

4. The samples were initially prepared for analysis on 03/12/97. Due to a high % yield,
samples CR-A158602 and CR-A158701 (PM IDs 97-03-046-02 and 97-03-046-04)
were prepared for reanalysis on 03/19/97. The results from the second analysis for
these samples are included in this data package. Due to chemical interferences,
sample CR-Al 58701 (PM ID 97-03-046-04) showed an elevated yield. One of the
blank spikes for this analytical batch (97-03-046-S4) failed normal control limits for
spike recovery. The lower control limit for spike recovery is 75.0%. This blank spike
showed 68.9% recovery. The other blank spike for this analytical batch (97-03-046-
S3) passed normal control limits for spike recovery. This blank spike showed 78.6%
recovery.

5. There was some concern that the high residual mass for sample CR-Al 58701 (PM ID
97-03-046-04) could have caused increased sample self-absorption and underestimated
activity concentration results. To address this concern, the sample from the initial
preparation was recounted, along with the batch quality control samples, using a high
purity germanium detector system. These counts were performed according to
procedure PM S0P713R4. Although this detection method lacks the sensitivity of the
gas flow proportional counting method, the results obtained duplicate the original
results within the total propagated uncertainty reported. Documentation for this
reanalysis is included in the Additional Supporting Documentation section of the data
package.

PARAGON ANALYTICS, NC. 000001
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6. No further problems were encountered with either the client samples or the associated

quality control samples. All other quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

_____________
1Ieiee Gallegos Date

mistry strumentation Technician

I ___
Radiochemisty Final Data Review Dte"

00 fiU 02



Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SAMPLED

9703046-1 CR-A158601 Water 03/04/97
9703046-2 CR-A158602 Water 03/05/97
9703046-3 CR-A158603 Water 03/05/97
9703046-4 CR-A158701 Water 03/04/97
9703046-5 CR-A158702 Water 03/04/97
9703046-6 CR-A158703 Water 03/05/97

9703046-7 CR-A158704 Water 03/06/97

a33159



PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 1

333160

SAMPLE RESULTS
SUMMARY
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TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 03/04/97

Client Name: EMAX Date Analyzed : 03/19/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 97—03—046 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

CR—A158601 03—046—01 1.62 0.23
CR—A158602 03—046—02 5.73 0.83
CR—A158603 03—046—03 < 0.12(BDL)
CR—A158701 03—046—04 4.23 0.61
CR—A158702 03—046—05 < 0.08(BDL)
CR—A158703 03—046—06 7.24 0.85
CR—A158704 03—046—07 3.27 0.41
Blank 03—046—B1 < 0.21(BDL)
Blank 03—046—B2 < 0.30(BDL)
Duplicate of —01 03—046—Di 1.91 0.28

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Remarks:

Sample 97—03—046—D1 is a duplicate of 97—03—046—01.

000005



PARAGON ANALYTICS, NC.
Radio chemistry Data Package

Section 2

QC RESULTS
SUMMARY
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 03/12/97

Client Name: Shared QC Date Analyzed : 03/14/97

Client Project ID: Blank Sample Matrix : Water

Lab Sample ID Series: 97—03-046 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/i)
Rep't Activity

(pCi/l)
Spike

Recovery

97—03—046—Si
97—03—046—S2
97—03—046—S3
97—03—046—S4

67.1 16.77
67.1 16.77
67.1 16.77
67.1 16.77

52.24 5.61
53.83 5.79
52.74 5.78
46.23 5.12

77.9
80.2
78.6
68.9

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows :

Control Limits = Known (JL) 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

1)0 01j ( 7
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PARAGON ANALYTICS, INC.
225 Commerce Drive • Fort Collins, CO 80524. (800) 443-1511. (970) 490-1511 •FAX (970) 490-1522

June 5, 1997

Mr. Brian.Neely
Jacobs Engineering Group, Inc.
600 17th Street, Suite 1 lOON
Denver, CO 80202

RE: Paragon Workorder: 97-04-046
Client Project Name: Jacobs/Carswell AFB (D021)
Client Project Number: 05G47900

Dear Mr. Neely:

Seven water samples were received from Jacobs Engineering Group under the above
referenced workorder on April 5, 1997. The samples were scheduled for Radium-228
(Method 9320) and Total Radium Alpha Emitters (Method 9315) analysis. Results for these
analyses were mailed on May 6, 1997.

Per your request a copy of the data is being resubmitted. The Electronic Disc Deliverable for
this data was sent via E-mail directly to Mr. Chris Skinner of Jacobs Engineering Group.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

LPfjjc
Enclosure: Report

in Emp(oyee Owne6SmafffBuiness



333165

JE'
JACOBS ENGINEERING GROUP INC. Cfl 'cM —o'-i

I 600 SEVENTEENTH STREET. SUITE IIOON DENVER, COLORADO 80202
I TELEPHONE(303)595-8855 FAX(303)595.8857 CR — A 16 1 BCHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

WSIELLAIB(l1)



333166
PARAGON ANALYTICS, INC.
225 Commerce Drive. Fort Collins, CO 80524 . (800) 443-1511. (970) 490-1511 . FAX (970) 490-1522

May 6, 1997

Ms. Lynn Schuetter
Jacobs Engineering Group
600 17th Street, Suite 11 OON
Denver, CO 80202

RE: PAl Workorder: 97-04-046
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Seven water samples were received from Jacobs Engineering Group under the above referenced
workorder on April 5, 1997. The samples were scheduled for Radium-228 (Method 9320) and Total
Radium Alpha Emitters (Method 9315) analysis. Results for these analysesare contained in this
package.

This data is being shipped concurrently to Dr. Kam Pang of EMAX. The Electronic Disc
Deliverable for this data will be sent via E-mail directly to Mr. Chris Skinner of Jacobs Engineering

Group.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, please
call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

4n 'Lnp[oijee 071'I:ed SrnaI[W:isiness



Paragon Analytics, Inc. -Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT

TNT: i71AL SHIPPiNG CONTAINER #: ( /2c-

iNITIALS: DATE: 4

Describe "NO" items (except No's 1, 13, &14):________________________________________________-2-c- Z b+cs t1ve. - O)
ô io2 iUr4\ex. t'c',4 +r cirifu c&) I ¼-\-(T.,w.0.Sr-e

Was the client ontaced? Yes t/' No______
If yes, Date: -li( 'y7 Name of person contacted: )oiso

Describe actions taken or client instructions:______________________________________________
v - v5 X *te k&u Cr 4y3j

Group Leader's Signature:_________ Date: 7

Cooler Temperature:_ L./ (ç
FRM 201FC6 (24/1/97)

WORKORDER NO. '97 -0(7 -0'/

333167

/c7
1. Does this project require special handling according to NEESA, Level 3,

or CLP protocols?
If yes, complete a. and b.

a. Cooler Temperature__________________
b. Lot No's._____________________
c. Airbill Number

Yes

2. Are custody seals on the cooler intact? If so, how many -N/A
3. Are custody seals on sample containers intact? (. N/Aj

- Yes

Yes....

No
No

4. Is there a Chain of Custody (COC) or other representative documents,
letters or shipping memos?

(.) No

5. Is the COC complete? N/A
Relinquished:_Yesv"_No Requested_Analysis:_Yes_—'_No

() No

6. Is the coc in agreement with the samples received?
No. of Samples: Yes_ No_ Sample ID's: Yes No_
Matrix: Yes v"No No. of Containers: Yes VNo

Yes

7. Are the samples requiring acid preservation preserved correctly? I N/A Yes ((NQ,'
8 Is there enough sample? If so, are they in the proper containers? (.Xei) No
9 Are all samples within holding times for the requested analyses?

Were the sample received on ice? (J N/4....
(IY)es

No
No

ii. Were all sample containers received intact? (not broken or leaking, etc.) I
12. Are samples requiring no headspace, headspace free? (1 N/A)
13. Do the samples require quarantine?

—

Yes

_Y-es...

No
No
No

14. Do samples require Paragon disposal? (
15. Did the client return any unused bottles? Yes( No



JE'COBs ENGINEER)NG GROUP INC. Lj -Lt"\—U'1Q
600 SEVENTEENTH STREET, SUITE I lOON DENVER, COLORADO 80202

___ TELEFHONE(303)595.8RS5 FAX (303) 595• 8857 CR —A 1 6 1 aCHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK 333168

PROJECT NAME:
UISE1L ATh (DO 21)

LABORATORY NAME & ADDRESS:
ParaqoD

PROJECT NUMBE1 225 Couerce Dr.
WBS CODE:

515-01
SUBCONTRACT I D.O. No.

, !t.CollinUO -

SAMPLE
NUMBER

COLLEC11ON
(n

,<t(n
I_J°
w<

o
o<- <->

ANALYSES
REQUESTED

CONDiTiON
0 i ON RECEIPTDATE TiME

0-1161811 p:3ç 1 1 Gal Poly

I CR4161812 : 1 Gal Poly

Gal Polyy'tR-1161803

CR4161804 ! L7 1 1 Gal Poly

01161805 1 1 Gal Poly

I4
L 2 —

I (e
(_Igc? Jgfr,Lzor ILL

IOE 1 519315 519320

IDlE 1 519315 519320

IOJE 1 519315 519321

1011 1 519315 519320

I

I

Cr2..

10 I 315 32$

S ' C
07

COMMENTS:

DATE TIMEBY

IME4c( j_
TURNARDUND.IAE

RELINQUISHED BY d DATE TIME
-/7 L14iS

i

RECORD RETURNED BY DATE

/ /
TIME

:
SHIPPING NUMBER:

LTPJij. WHTE - 'JECl FILE / CI'."i - L/.. PEC.EJI / PINK . D/JA )/.NAGEMENT / GOLDENP -
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium

EMAX
Jacobs I Carswell AFB (DO 21) / 054G7900

PAT Workorder 97-04-046

This report consists of 7 water samples received by Paragon on 04/05/97.

2. These samples were prepared according to Paragon Analytics, Inc. procedure PAT
S0P712R3.

3. These samples were tested for the presence of Total Alpha Emitting Radium Isotopes
according to Paragon Analytics, Inc. procedure PA! S0P724R4. This test is a screen
for Radium-226 and will show high bias in sample results if other alpha emitting
isotopes of radium are contained in the sample (esp. Ra-224 and Ra-223). Reanalysis
of the sample following a several week period to allow for decay of the shorter lived
interfering isotopes of radium will provide a more accurate measurement of the
Radium-226 concentration of the sample.

4. The analyses were completed on 04/25/97.

5. The samples were initially prepared for analysis on 04/04/97. The blank spike for this
analytical batch (97-04-016-Si) failed normal control limits for spike recovery. The
upper control limit for spike recovery is 125;0%. This blank spike showed 131.1%
recovery. The samples were prepared for reanalysis on 04/24/97. The results from the
second analysis are included in this data package.

6. No further problems were encountered with either the client samples or the associated
quality control samples. All other quality control criteria were met.

PARAGON ANALYTICS, NC. 1100001
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The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Renè Gallegos U Date
Rad emistInstmment Technician

Raliochemistry Final Data Review Dat

PARAGON ANALYTICS, INC.
(W0002
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Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAT-ID CUent ID MATRIX SAMPLED

9704046-1 CR-A161801 Water 04/03/97

9704046-2 CR-A161802 Water 04/04/97

9704046-3 CR-A161803 Water 04/02/97

9704046-4 CR-A161 804 Water 04/03/97

9704046-5 CR-A1618.05 Water 04/03/97

9704046-6 CR-A161806 Water 04/04/97

9704046-7 CR-A161807 Water 04/04/97

U Ii (j 1 3
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333173

TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 04/03/97

Client Name: Date Analyzed : 04/25/97

Client Project ID: Jacobs/Carswell AFB (D Sample Matrix : Water

Lab Sample ID Series: 97—04—046 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/i)

CR—A161801 04—046—01 2.36 0.71
CR—A161802 04—046—02 10.33 2.32
CR—A161803 04—046—03 7.15 1.67
CR—A161804 04—046—04 5.42 1.32
CR—A161805 04—046—05 9.82 2.18
CR—A161806 04—046—06 8.88 2.03
CR—A161807
Blank
Duplicate—07

04—046—07
04—046—B2
04—046—Di

< 0.36(BDL)
< 0.55(BDL)
< 0.53(BDL)

Reported tJncertaintieE are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

(JO 00 0
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TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333175

Lab Name: Paragon Analytics, Inc.

Client Name: Blank

Client Project ID: Shared QC

Lab Sample ID Series: 97—04—046

Date Collected: 04/24/97

Date Analyzed : 04/25/97

Sample Matrix : Water

Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

Blank 04—046—B2 < 0.55(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Remarks:

Blank for workorders 97—04—046 and 04-016.

()U1JQ(''7
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 04/24/97

Client Name: EMAX Date Analyzed : 04/25/97

Client Project ID: Jacobs/Carswell AFB (D Sample Matrix : Water

Lab Sample ID Series: 97-04-046 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/i)
Rep't Activity

(pci/i)
Spike

Recovery

97—04—046—S3
97—04—046—S4

67.2 16.80
67.2 16.80

73.74
66.32

109.7
98.7

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2c).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows :

Control Limits = Known (ii) 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Blank Spike for workorders 97-04—046 and 04-016.
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs/Carswell AFB (DO 21)/05G47900

PAl W.O. 97-04-046

1. This report consists of 7 water samples received by Paragon on 04/05/97.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 04/14/97.

3. All quality control criteria were met. No anomalous situations were noted during the
preparation and analysis of these samples.

The data contained in the following report have been reviewed and approved by the
personnel listed below. In addition, Paragon Analytics, Inc. certifies that the analyses
reported herein are true, complete and correct within the limits of the methods employed.

'\ç\çc
Reee Gallegos U Date
Radiochemistry Instrument Technician

/i?(-
Radiochemistry Final Data Review Dte

PARAGON ANALYTICS, )() J
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Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SAMPLED

9704046-1 CR-A161801 Water 04/03/97
9704046-2 CR-A161802 Water 04/04/97
9704046-3 CR-A161803 Water 04/02/97
9704046-4 CR-A161804 Water 04/03/97
9704046-5 CR-A161805 Water 04/03/97
9704046-6 CR-A161806 Water 04/04/97
9704046-7 CR-A161807 Water 04/04/97

PARAGON ANALYTICS,
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

- -. Section 1

SAMPLE RESUFS
SUMMARY
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Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 04/03/97

Client Name: EMAX Date Analyzed : 04/14/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 97-04-046 Count Duration: 300 Mm.

Analyzed by: RG

Client Sample ID Lab Sample ID (pCi/l) MDA

CR—A16180l 04—046—01 1.22 0.63 0.98
CR—A16l802 04—046—02 1.73 0.62 0.93
CR—Al61803 04—046—03 0.90 0.52 0.81
CR—A161804 04—046—04 0.90 0.51 0.80
CR—A161805 04—046—05 1.39 0.58 0.88
CR—A161806 04—046—06 1.50 0.54 0.81
CR—Al6l807 04—046—07 —0.07 0.61 1.0
Blank 04—046—Bi 0.14 0.51 0.85
Duplicate—Ol 04—046—Dl 0.61 0.43 0.69

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.

Remarks:

Sample 97—04—046—Dl is a duplicate of 97—04—046—01.

1) 0 Ij 1) t)4
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PARAq0N ANALYTICS, INC.
Radiochemistry Data Package

Sectidn2
•: :•.-
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Ra-228 BLANK SPIKE RESULTS

333182

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 97—04-046

Date Collected:

Date Analyzed :

Sample Matrix

Count Duration:

04/08/97

04/14/97

Water

300 Mm.

Lab Sample ID Known Value Rep't Value Recovery Flag j

97—04—046—Si
II

52.3 51.4 5.32 II 98.2% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLANK SPIKE RESULTS
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Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 97—04-046

Date Collected:

Date Analyzed :

Sample Matrix

Count Duration:

04/08/97

04/14/97

Water

300 Mm.

Lab Sample ID Known Value Rep't Value Recovery Flag

I 97—04—046—S2 52.3
II

55.5 5.72 106%
II

Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97—04—046—S2 is a blank spike duplicate.

000007

JI
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PARAGON ANALYTICS, INC.
225 Commerce Drive. Fort Collins, CO 80524. (800) 443-1511. (970) 490-1511 •FAX (970) 490-1522

December 24, 1996

RE.CE
Mr. Dan Schultz .
Jacobs Engineering Group
600 1 7th Street, Suite II 00N F

Denver, CO 80202

RE, PAl Workorder: 96-11-057
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05047900

Dear Mr. Schultz:

Sixteen soil samples and two water sample were received from Jacobs Engineering Group
under the above referenced workorder on November 9, 1996. The samples were scheduled
for Radium-228 and Total Radium Alpha Emitters analysis according SW-846 Methods 9320
and 93 15 respectively. The results for the Total Radium analyses as well as original custody
documentation are contained in the enclosed report. The results for Radium-228 will be
forwarded to you as they are completed.

Please consult the individual data packages for case narratives specific to each method.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure Report

in ¶Eniployee Own&I Small Wu.siness



Paragon Analytics, Inc.
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Radiochemistry Case Narrative
Total Radium by SW-846 Method 9315

EMAX
Jacobs I Carswell AFB (DO 21) 05G47900

Client ID

CR-A157401

CR-A 157403

CR-Al 57404

CR-Al 57405

CR-Al 57406

CR-Al 57501

CR-Al 57503

CR-Al 57504

CR-Al 57505

CR-A 157506

Paragon ID

96-11-057-01

96-11-057-02

96-11-057-03
96-11-057-04

96-11-057-05
96-11-057-06

96-11-057-07
96-11-057-08
96-1 1-057-09

96-11-057-10

Client ID

CR-Al 57507

CR-Al 57508

CR-Al 57601

CR-Al 57602

CR-Al 57603

CR-Al 57604

CR-Al 57605

CR-Al 57606

Paragon ID

96-11-057-Il

96-11-057-12
96-11-057-13
96-11-057-14

96-11-057-15

96-11-057-16
96-11-057-17
96-11-057-18

This report consists of 16 soil samples and 2 equipment rinsate blanks received by
Parauon on 11/09/96

2 These samples were prepared according to SW-846 Method 93 15 (modified). The
corresponding Paragon Analytics, Inc. procedure is PAl S0P712R3. The following
modifications to the method were necessary due to the matrix of the sample. The solid
samples were digested in nitric acid, and the digestate processed as a water sample
according to SW-846 Method 9315. Due to laboratory error, the entire volume of
equipment rinsate supplied was prepared with water samples from a batch of samples
beini analyzed for radium-226/228. The affected samples were split from the batch
following the initial barium sulfate precipitation and prepared parallel to solid samples
in these work orders. Thus a dedicated blank spike was not analyzed with the water
sample. The blank spike samples prepared in association with the solid samples
indicate satisfactory method performance.

PARAGON ANALYTICS, INC.
r
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3. The samples were analyzed by low backound gas roportional counting for the I

presence of total alpha emitting radium isotopes according to Paragon Analytics, Inc.
procedure PAl S0P724R4. The analyses were completed on 12/13/96.

4. The presence of alpha emitting radium isotopes other than Radium-226 (e.g. Ra-224,
Ra-223) is a known interference to the determination of Radium-226 using the
requested methodology. A separate measurement can be conducted to specifically
determine the Radium-226 activity of these samples. If necessary, the measurement
should be conducted within four weeks of preparation of these samples.

5. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

David Burns Date
Radiochemistry Technical Manager

________________ \ /c
PadiochemistryFinal Data Review Date

PARAGON ANALYTICS, INC.
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RADIOCHEMISTRY DATA PACKAGE CONTENTS

PARAGON ANALYTICS, INC.

LOW BACKGROUND GAS FLOW PROPORTIONAL ANALYSIS

Section 1 Sample Results Summary

Section 2 QC Results Summary

Section 3 Individual Sample Results

Section 4 Raw Data

Mass Documentation
Mass-Efficiency Calibration (m, b values)
Sample, Blank, LCS, Background Data

Section 5 Quality Assurance Summary Reports

Non-Compliance Reports (If Applicable)

Section 6 Laboratory Bench Sheets

Section 7 Standard Traceability Documents

- Certificates and Dilution Records
Carrier Reagent Documentation

Section 8 Chain of Custody

Section 9 Additional Supporting Documentation

Instrument Performance Checks

Cross-talk documentation is not applicable for this analysis.

U



PARAGON ANALYTICS, INC.
Radio chemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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DEC 2f 1996

JE
TOTAL ALPHA—EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/96

Client Name: EMAX Date Analyzed : 12/13/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—057 Count Duration: 60 Mm.

LClient Sample ID Lab Sample ID
Total Radium

(pCi/g)

CR—A157401 11—057—01 0.77 0.15
CR—A157403 11—057—02 0.87 0.10
CR—A157404 11—057—03 0.63 0.07
CR—A157405 11—057—04 0.97 0.11
CR—A157406 11—057—05 0.01 0.00
CR—Al57501 11—057—06 1.22 0.13
CR—A157503 11—057—07 0.89 0.15
CR—A157504 11—057—08 1.43 0.22
CR—A157505 11—057—09 1.47 0.17
CR—Al57506 11—057—10 1.08 0.17
CR—A157601 11—057—13 0.80 0.09
CR—Al57602 11—057—14 0.71 0.11
CR—A157603 11—057—15 0.57 0.09
CR—A157604 11—057—16 0.64 0.10
CR—A157605 11—057—17 0.48 0.10
CR—A157606 11—057—18 1.09 0.19
Blank 11—057—El < 0.16(BDL)
Blank 11—057—B2 < 0.19(BDL)
Duplicate ll—057—Dl 0.98 0.12
Duplicate ll—057—D2 1.08 0.16

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Remarks:

96—11—057—Di is a duplicate of sample 96—11—057—01.
96—11—057—D2 is a duplicate of sample 96—11—057—10.

r — - —



TOTAL ALPItA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333190

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs / Carswell AFB

Lab Sample ID Series: 96—11—057

Date Collected: 11/06/96

Date Analyzed : 12/23/96

Sample Matrix : Water

Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/i)

CR—A157507
CR—A157508

11—057—11
11—057—12

< 0.11(BDL)
< 0.09(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPtJ determination.

BDL Below Detection Limit; see method for DL determination



TOTAL ALPRA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333191

Lab Name: Paragon Analytics, Inc. Date Collected: 12/04/96

Client Name: EMAX Date Analyzed : 12/24/96

Client Project ID: Jacobs / Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 96-11-194 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

Blank l1—194—B1 < 0.03(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

r
LI LI J U .' (



PARAGON ANALYTICS, NC;

Radiochemistry Data Package

333192

• Section 2

QCRESULTS
SUMMARY
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—057

Date Collected: 12/06/96

Date Analyzed : 12/13/96

Sample Matrix : Soil

Count Duration : 90 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike

Recovery

96—11—057—Si
96—ll—057—S2

55.5 13.88
55.5 13.88

44.33 4.65
48.15 5.00

79.9
86.8

Reported Uncertainties are the Estimated
See PAl SOP 743FC for details of the TPU

PAl sets control limits for Total Radium

Control Limits = Known (/.L)
0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Total Propagated Uncertainties (2a).
determination.

measurements as follows

- I-. -.
U Li
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/96

Client Name: EMAX Date Analyzed : 12/13/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96-11—057 Count Duration : 90 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike

Recovery

96—11—057—Mi 56.7 14.18 49.31 5.14 86.9

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits = Known (j.) 0.25 * /.L.

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

96—1l—057—Ml is a matrix spike of 96—11—057—06.

- -
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TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/96

Client Name: EMAX Date Analyzed : 12/13/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96—11—057 Count Duration : 90 Mm.

Lab Sample ID
Known Activity

(pCi/g)
Rep't Activity

(pCi/g)
Spike
Recovery

96—11—057—M2 56.1 14.02 43.27 4.54 77.2

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits Known (ii) 0.25 *

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

96—11—057—M2 is a matrix spike of 96—11—057—15.

I!



1PARAGON ANALYTICS, INC 333196
225 Commerce Drive. Fort Collins, CO 80524 • (800) 443-1511. (970) 490-1511 • FAX (970) 4901522

February 5, 1997

Ms. Lynn Schuetter
Jacobs Engineering Group
600 17th Street, Suite 11 OON
Denver, CO 80202

RE: PA! Workorder: 96-1 1-057.
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Mr. Schuetter:

Sixteen soil samples and two water sample were received from Jacobs Engineering Group
under the above referenced workorder on November 9, 1996. The samples were scheduled
for Radium-228 and Total Radium Alpha Emitters analysis according SW-846 Methods 9320
and 93 15 respectively. The results for the Total Radium were reported on December 24,
1996. The results for Radium-228, as well as original custody documentation, are included in
this package.

Please consult the individual data packages for case narratives specific to each method.

Paragon Analytics, Inc. apologizes for the delay in the delivery of this data. Should you have
any questions, please call.

Sincerely, //
Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

n Enip1oyee OwneSmaC[fBusiness



Paragon Analytics - Fort Collins, Colorado

333197

Cooler Temperature: / 2 '
ATI FRM 201FC5 (2/21/96)

'LIENT: I LI

WORKORDER NO. 9 • I!. - --

CONDITION OF SAMPLE UPON RECEIPT

SHIPPING CONTAINER #:

IN1TIS:

(T!

DATE:
1. Does this project require special handling according to NEESA. Level 3, Yes

or CLP protocols?
If yes, complete a. and b.

a. Cooler Temperature_________________
b. Lot No's._________________________
c. Airbill Number

2. Are custody seals on the cooler intact? If so, how many
3. Are custody seals on sample containers intact?

N/A
JA Yes

No
No

4. Is there a Chain of Custody (C DC) or
letters or shipping memos?

other representative documents, s No

5. Is the COC complete? 63 No

Relinquished:_Yes/No
6. Is the COC in agreement with the

Requested_Analysis:_Yes'__No
samples received? & No

No. of Samples: Yes No_
Matrix: Yes7 No_

Sample ID's: Yes' No_
No. of Containers: Yes- No

7. Are the samples preserved correctly? N/A Yes (
8. Is there enough sample? If so, are theyin the proper containers? 3 No

Are all samples within holding times for the requested analyses? 1 No
U. Were the sample received on ice? N. Yes No

11. Were all sample containers received intact? (not broken or leaking, etc.) No

12. Are samples requiring no headspace, headspace free? (k Yes No

13. Do the samples require quarantine? Yes 9
14. Do samples require ATI disposal?
15. Did the client return any unused bottles?

Describe "NO" items (except No's 1, 13, & 14): (p— 8 L -4.a,

(47

No
Yes

+ LUct"

;Was the client contacted? Yes No_______

If yes, Date:_________ Name of person contacted: ic-.
Describe actions taken or client instructions: I ic3CJL

Group Leadeis Signature:_________________ Date:_________
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs / Carswell AFB / (DO 21)

1. This report consists of 16 soil and 2 water samples received by Paragon on 11/09/96.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 01/28/97.

3. The following deviations from the requested method were noted:

J33199

PARAGON ANALYTICS, INC.
1)QQ:l

Date Prep Batch Date Prep Batch
Paragon ID Analyzed ID Paragon ID Analyzed ID

96-11-057-01 12/23/96 11057R68.XL4 96-11-057-B3 01/06/97 11057R68.XLX
96-1 1-057-02 12/23/96 1 1057R68.XL4 96-11-057-B4 01/06/97 11057R68.XLX
96-11 -057-03 12/23/96 11 057R68.XL4 96-11 -057-B5 01/28/97 11 057R6.XL1
96-11-057-04 12/23/96 11 057R68 .XL4 96-11 -057-B6 01/28/97 11 057R6.XL1
96-11-057-05 12/23196 Ii 057R68.XL4 96-11 -057-Di 01/06/97 11 057R68 .XLX
96.11-057-06 01/28/97 11 057R6.XLI 96-11 -057-D2 01/06/97 11 057R68.XLX
96-11-057-07 01/28/97 11 057R6.XL1 96-11 -057-D3 01/28/97 11 057R6.XLI
96-11-057-08 01/28/97 11 057R6.XL1 96-11-057-Mi 12/23/96 11 057R68.XL4
96-11-057-09 01/03/97 11 057R68.XLX 96-1 1 -057-M2 01/06/97 11 057R68.XLX
96-11-057-10 01/03/97 11 057R68.XLX 96-11 -057-M3 01/28/97 11 057R6.XL1
96-11-057-11 01/03/97 11 073R68.XLS 96-11-057-SI 12/23/96 11 057R68.XL4
96-11-057-12 01/03/97 11 073R68.XLS 96-11 -057-S2 12/23/96 11 057R68.XL4
96-11-057-13 01/03/97 11 057R68.XLX 96-11 -057-S3 01/06/97 11 057R68.XLX
96-11-057-14 01/28/97 11 057R6.XLI 96-11 -057-S4 01/06/97 11 057R68.XLX
96-11-057-15 01/06/97 11 057R68.XLX 96-11 -057-S5 01/28/97 11 057R6.XL1
96-11-057-16 01/06/97 11 057R68.XLX 96-I I -057-S6 01/28/97 ii 057R6.XL1
96-1 1-057-17 01/28/97 11 057R6.XL1 96-11 -073-Bi 01/02/97 11 073R68.XLS
96-11-057-18 01/06/97 ii 057R68XLX 96-11 -073-B2 01/02/97 11 073R68.XLS
96-11 -057-Bi 12/23/96 11 057R68.XL4 96-11-073-SI 01/02/97 11 073R68.XLS
96-11-057-82 12/23/96 11 057R68.XL4 96-11 -073-S2 01/02/97 11 073R68XLS



323200

a) Method 9320 makes no reference to the analysis of soil samples. The soil samples
from this work order were initially leached in concentrated nitric acid. The leachate
was then processed as a water sample according to the method.

b) Due to suspected matrix interference, low chemical yield was noted for several
samples upon initial analysis of these samples. Individual samples showing low
chemical yield which thus failed to meet requested detection limits were reprepared
and reanalyzed. Time delay between separation and counting (and thus decay) were
minimized to improve the sensitivity of the measurements.

c) The above table provides a cross reference of sample ID' s and prep batch
designation for submitted results. Submitted results either show activity greater the
requested MDA or meet the requested MDA's for all samples, except those listed
below.

CR-A157501 PM 96-11-057-06
CR-A157503 PM 96-11-057-07
CR-A157602 PM 96-11-057-14
CR-A157604 PM 96-11-057-16
CR-A157605 PAl 96-11-057-17

The initial analysis for these samples resulted in a higher MDA than the client
requested. The samples were prepared for reanalysis, which again resulted in an
elevated MDA.

d) Due to laboratory error, preparation of water samples CR-A157507 (PA.! 96-11-
057-11) and CR-A157508 (PM 96-11-057-12) were initiated with an aliquot of 4
liters according to the in-house method for Radium-226/228. The error was noted
following the initial barium sulfate precipitation. The precipitate was subsequently
dissolved in basic EDTA as per procedure and split into portions for analysis
according to Method 9315 (Total Alpha Emitting Radium Isotopes) and Method 9320
(Radium-228). Although chemical preparation was carried out by requested methods,
the QC batch in which the samples were analyzed failed to meet QC acceptance
criteria for blank spikes (outside limits, low). The suspected cause for the failure was
an inaccurate estimation (high) of the chemical yield resulting from inadequate
washing of the precipitate. Reanalysis was not possible since sample volumes were
depleted. Reported results are qualified "reject" due to the failure to meet QC criteria.

PARAGON ANALYTICS, INC.

flflflfl12
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The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Robert Shannon Date
Radiochemistry Technical Manager

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INC.

nn0003
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333203

Ra-228 MThLYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/96

Client Name: EMAX Date Analyzed : 12/23/96

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Soil

Lab Sample ID Series: 96-11-057 Count Duration: 300 Mm.

Analyzed by: DCB

Client Sample ID Lab Sample ID (pCi/g) MDA

CR—A157401 11—057—01 —0.03 0.28 0.47
CR—Al57403 11—057—02 0.09 0.26 0.44
CR—A157404 11—057—03 0.19 0.24 0.39
CR—A157405 11—057—04 0.25 0.22 0.35
CR—Al57406 11—057—05 0.30 0.26 0.43
CR—A157501 11—057—06 0.51 0.46 0.75
CR—A157503 11—057—07 0.45 0.42 0.68
CR—A157504 11—057—08 0.33 0.42 0.69
CR—Al57505 11—057—09 0.82 0.43 0.67
CR—A157506 11—057—10 0.70 0.33 0.51
CR—A157704 11—057—13 1.24 0.50 0.76
CR—A157602 11—057—14 0.42 0.47 0.78
CR—Al57603 11—057—15 —0.21 0.31 0.52
CR—A157604 11—057—16 —0.11 0.39 0.67
CR—A157605 11—057—17 0.10 0.34 0.56
CR—A157606 11—057—18 0.55 0.28 0.44

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

000005



Ra-228 ANALYSIS RESULTS SUMMARY

333204

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11-057

Analyzed by: DCB

Date Collected: 11/06/96

Date Analyzed : 01/03/97

Sample Matrix : Water

Count Duration: 360 Mm.

000006

Client Sample ID Lab Sample ID (pCi/L) MDA ]

CR—A157507 11—057—11 0.51 0.34 0.54
CR—A157508 11—057—12 0.17 0.27 0.44

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.
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Ra-228 ANALYSIS RESULTS SUMMARY

333206

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96-11—057

Analyzed by: RTS

Date Collected: 12/13/96

Date Analyzed : 12/23/96

Sample Matrix : Soil

Count Duration: 300 Mm.

cm
000008

eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
ee PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333207

Lab Name: Paragon Analytics, Inc.

Client Name: EMA.X

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96-11—057

Analyzed by: RTS

Date Collected: 12/13/96

Date Analyzed : 12/23/96

Sample Matrix : Soil

Count Duration: 300 Niri.

n n ii r n

Reported Uncertainties are the Estimated Total Propagated Uncertainties (
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333208

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—057

Analyzed by: RTS

Afl

Date Collected: 12/26/96

Date Analyzed : 01/06/97

Sample Matrix : Soil

Count Duration: 375 Mm.

0000 IL 1)

:eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333209

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—057

Analyzed by: RTS

Date Collected: 12/26/96

Date Analyzed : 01/06/97

Sample Matrix : Soil

Count Duration: 375 Mm.

fl fl fl 11 1 1

Reported Uncertainties are the Estimated Total Propagated Uncertainties (.
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 MALYSIS RESULTS SUMMARY

333210

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96-11—057

Analyzed by: RTS

Date Collected: 01/22/97

Date Analyzed : 01/28/97

Sample Matrix : Soil

Count Duration: 600 Mm.

( 4 '\

.eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 M(ALYSIS RESULTS SUMMARY

33211

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—057

Analyzed by: RTS

Date Collected: 01/22/97

Date Analyzed : 01/28/97

Sample Matrix : Soil

Count Duration: 600 Mm.

000013

Reported Uncertainties are the Estimated Total Propagated Uncertainties (
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 BLMK SPIKE RESULTS

333212

Lab Name: Parago: Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected:

Date Analyzed :

Sample Matrix :

Count Duration:

12/13/ 96

12/23/96

Soil

300 Mm.

Lab Sample ID Known Value Rep't Value H Recovery
IL

Flag
96—11—057—Si 18.1

II

17.9 1.86 H 98.6% Pass
]

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

000014



Ra-228 BLANK SPIKE RESULTS

333213

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected: 12/13/96

Date Analyzed : 12/23/96

Sample Matrix : Soil

Count Duration: 300 Mm.

Lab Sample ID II Known Value
II

Rep't Value

96—ll—057—S2 II 18.1 18.4 1.93 II 101%

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

flu 11 fl I •:
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Ra-228 BLANK SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 12/26/96

Client Nanie: EMAX Date Analyzed : 01/06/97

Client Project ID : Jacobs/Carswell AFB Sample Matrix : Soil

Lab Workorder Number : 96-11-057 Count Duration: 375 Mm.

Lab Sample ID II Known Value Rep't Value
II

Recovery Flag

I
96—11—057—S3

II

18.0 12.6 1.31 II 69.6%
II

Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Cntrol Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

flflfl(1R



Ra-228 BLANK SPIKE RESULTS

323215

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected:

Date Analyzed :

Sample Matrix :

Count Duration:

12/26/96

01/06/97

Soil

375 Mm.

Lab Sample ID Known Value Rep't Value
V

Recovery
IL

Flag

I 96—11—057—S4 18.0
II

16.0 1.67 88.6% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2aj.
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

0001117



Ra-228 BLANK SPIKE RESULTS

333216

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected: 01/22/97

Date Analyzed : 01/28/97

Sample Matrix : Soil

Count Duration: 600 Mm.

Lab Sample ID H Known Value
II

Rep't Value

96—l1—057—S5 17.9
II

17.5 1.82 0

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

\\ 000018
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Ra-228 BLMK SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 01/22/97

Client Name: EMAX Date Analyzed : 01/28/97

Client Project ID : Jacobs/Carswell AFB Sample Matrix : Soil

Lab Workorder Nuather : 96-11-057 Count Duration: 600 Mm.

Lab Sample ID Known Value
II

Rep't Value H Recovery
H

Flag

96_ll_057_S611
17.9 24.5 2.57 137%

II

Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

C
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Ra-228 ANALYSIS RESULTS SUMMARY

333218

eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

Remarks:

Sample 96—11—057—Di is a duplicate of 96—11—057—06.

OOOOO

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—057

Analyzed by: RTS

Date Collected: 11/07/96

Date Analyzed : 01/06/97

Sample Matrix : Soil

Count Duration: 375 Mm.



Ra-228 ANALYSIS RESULTS SUMMARY

333219

Reported Uncertainties are the Estimated Total Propagated Uncertainties (
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.

Remarks:

Sample 96—ll—057—D2 is a duplicate of 96—11—057—15.

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96-11-057

Analyzed by: RTS

Date Collected: 11/07/96

Date Analyzed : 01/06/97

Sample Matrix : Soil

Count Duration: 375 Mm.

1)00021



Ra-228 MALY8IB RESULTS SUMMARY

333220

.eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl S0P724FC.

Remarks:

Sample 96—11—057—D3 is a duplicate of 96—11—057—06.

Lab Name: Paragon Analytics, Inc.

Client Name: ENAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—057

Analyzed by: RTS

Date Collected: 11/06/96

Date Analyzed : 01/28/97

Sample Matrix : Soil

Count Duration: 600 Mm.

(1 (1 Ii a-i )



RADIUM-228 MATRIX SPIKE RESULTS

333221

Lab Name: Paragon Analytics, Inc. Date Collected: 11/06/96

Client Name: EMAX Date Analyzed : 12/23/96

Client Project ID : Jacobs/Carsweli AFB Sample Matrix : Soil

Lab Workorder Number : 96-11-057 Count Duration: 300 Mm.

Lab Sample ID
Ra—228

Known Value
Ra—228

Rep't Value
Ra—228
Recovery Flag

96—11—057—Mi 19.2 8.34 16.7 1.75 87.1% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—11—057—Mi is a matrix spike of sample 96—11—057—09.

1)OOO2 ____
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RADIUM-228 MATRIX SPIKE RESULTS

333222

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected: 11/06/96

Date Analyzed : 01/06/97

Sample Matrix : Soil

Count Duration: 375 Mm.

Lab Sample ID
Ra-228

Known Value
Ra—228

Rep't Value
Ra—228
Recovery

,

Flag
96—l1—057—M2 19.2 8.34 27.2 2.84 142% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—11—057—M2 is a matrix spike of sample 96—11—057—09.

flhlflhl2d



RADIUM-228 MATRIX SPIKE RESULTS

333223

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-057

Date Collected: 11/06/96

Date Analyzed : 01/28/97

Sample Matrix : Soil

Count Duration: 600 Mm.

Lab Sample ID
Ra—228

Known Value
Ra—228

Rep't Value
Ra—228
Recovery Flag

96—ll—057—M3 18.8 8.18 26.2 2.71 139% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 96—11—057—M3 is a matrix spike of sample 96—11—057—07.

Olin 112



Ra-228 ALYSIS RESULTS SUMMARY

333224

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96—11—073

Analyzed by: DCB

Date Collected: 12/13/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

OOO26

sported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333225

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 96-11—073

Analyzed by: DCB

Date Collected: 12/13/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

flflflC21

Reported Uncertainties are the Estimated Total Propagated Uncertainties (
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP721FC and PAl SOP717FC
and analyzed using PAl SOP724FC.



Ra-228 BLA1 SPIKE RESULTS

333226

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 9 6-11-073

Date Collected: 12/26/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

Lab Sample ID Known Value Rep't Value

96—11—073—Si 18.0
IL

7.47
II

41.4%

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the k..n value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

C



Ra-223 BLNK SPIKE RESULTS

333227

Lab Maine: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 96-11-073

Date Collected: 12/26/96

Date Analyzed : 01/02/97

Sample Matrix : Soil

Count Duration: 360 Mm.

Lab Sample ID II Known Value

96—ll—073—S2 18.0
II

4.60 25.5%

Reported Uncertainties are the Estimated Total Propagatd Uncertainties (.
Se PAl SOP 743FC or datajls of TPU determinations.

Control Limits = Known 43% for Ra—228.

coeptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

I..
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs / Carswell AFB (DO 21) / 05G47900

PA! WO 97-02-125

1. This report consists of 1 water sample received by Paragon on 02/21/97.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 03/14/97.

3. All quality control criteria were met. No anomalous situations were noted during the
preparation and analysis of these samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
a4e true, complete an correct within the limits of the methods employed.

Robert Sha n Date
Radiochemistry Technical Manager

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INC.
(• (j () 1)



Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAt-ID CLient ID MATRIX SAMPLED

9702125-1 CRA 161301 Liquid 02/14/97

9702125-2 CR-A 161302 Water 02/14/97

9702125-3 CR-A 161303 Liquid 02/16/97

PARAGON ANALYTICS, INC.
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PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY

33•3230
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Ra-228 ANALYSIS RESULTS SUMMARY

333231

RTS

Client Sample ID Lab Sample ID (pCi/l) MDA

CR—A 161302
Blank
Duplicate of —02

02—125—02
02—125—B1
02—l25—Dl

0.46 0.55
0.44 0.46
0.10 0.50

0.89
0.75'
0.83

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.

Remarks:

Sample 97—02—125—Dl is a duplicate of 97—02—125—02.

/

(,(scirt'-' '.1 -' Li ',J j

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 97—02—125

Analyzed by:

Date Collected: 02/14/97

Date Analyzed : 03/14/97

Sample Matrix : Water

Count Duration: 300 Mm.
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PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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Ra-228 BLMK SPIKE RESULTS

333233

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 97-02-125

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

03/10/97

03/14 /97

Water

74 Mm.

UOOYjG

Lab Sample ID II Known Value
] Rep't Value

II

Recovery
IL

Flag
j

97—02—125—Si
H

52.8
H

45.6 5.11 86.3% Pass
]

eported Uncertainties are the Estimated Total Propagated Uncertainties (2 a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Shared QC for w.o. 97—02-125 an d 97-03—046.



333234

Ra-228 BLANK SPIKE RESULTS

Lab Name: Paragon Analytics, Inc. Date Collected: 03/10/97

Client Name: EMAX Date Analyzed : 03/14/97

Client Project ID : Jacobs/Carswell AFB Sample Matrix : Water

Lab Workorder Number : 97-02-125 Count Duration: 300 Mm.

Lab Sample ID II Known Value
H

Rep't Value Recovery
II

Flag

97—02—125—S2 52.8
H

40.0 4.19 75.7%
II

Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2k.
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97—02—125—S2 is a blank spike duplicate.
Shared QC for w.o. 97—02—125 and 97—03—046.

(i000Ti
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium

EMAX
Jacobs/Carswell AFB (DO 21 )/05G47900

PAT Workorder 97-02-125

1. This report consists of 1 water sample received by Paragon on 02/21/97.

2. The sample was prepared according to Paragon Analytics, Inc. procedure PAl
S0P712R3.

3. The sample was analyzed for the presence of total radium according to Paragon
Analytics, Inc. procedure PAl S0P724R4. The analyses were completed on
03/14/97.

4. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the
personnel listed below. In addition, Paragon Analytics, Inc. certifies that the analyses
reported herein are true, complete and correct within the limits of the methods employed.

_______________ 2,)C /Cl

Rene Gallegos Date /
Ra chemitp' Instrumentation Technician

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, LC.



Paragon Analytics, Inc. 333236

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SAMPLED

9702125-1 CR-A 161301 Liquid 02/14/97

9702125-2 CR-A 161302 Water 02/14/97

9702125-3 CR-A 161303 Liquid 02/16/97

P ( 1' ['.I U U



PARAGON ANALYTICS, INC.
Radio cheniistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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333238

TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Client Sample ID Lab Sample ID
Total Radium

(pCi/i)

CR—A 161302 02—125—02 < 0.22(BDL)/

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

(JOOQi

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carewell AFB

Lab Sample ID Series: 97—02—125

Date Collected: 02/14/97

Date Analyzed : 03/14/97

Sample Matrix : Water

Count Duration: 60 Mm'.



PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

333239

OGOOi5



TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

it.hcd 5G3.C

333240

Lab Name: Paragon Analytics, Inc. Date Collected: 03/12/97

Client Name: Shared QC Date Analyzed : 03/14/97

Client Project I ''-k Sample Matrix : Water

Lab Sample ID Series: 97—03-046 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/l)

Blank 03—046—El
I

< 0.21(BDL)/
Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cr).
See PAl SOP 743FC fr- aj) 'Y'ation.

BDL = Below Detection Limit; see method for DL determination

Remarks:

Blank for work orders 97—03—046, 03—032, and 02—125.

(iU1i0JG



333241

TOTAL ALPEA-EMITTING RADIUM QA A1ALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 03/12/97

Client Name: Shared QC Date Analyzed : 03/14/97

Client Project ID: Blank Sample Matrix : Water

Lab Sample ID Series: 97—03—046 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pCi/i)
Rep't Activity

:i/i)
Spike

Recovery

97—03—046—51
97—03--046—S2

67.1 16.77
67.1 16.77

52.24 5.61
53.83 5.79

77.9
80.2

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows

Control Limits Known () 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Blank spike for work orders 97—03—046, 03—032, and 02-125.

(JCI.IJQrJII
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17)

Paragon Analytics, Inc.
Radiochemistry Case Narrative

Radium-226/228

EMAX
Jacobs/Carswell AFB (DO 21) / 05G47900

Paragon Work Order 9702125

' 1. This report consists of 2 liquid samples received by Paragon on 02/21/97.

2. These samples were prepared according to Paragon Analytics, Inc. procedure PAl
S0P739R2.

3. The samples were analyzed for the presence of Ra-226 and Ra-228 by gamma 5". / )—
spectroscopy. Ra-226 was quantified, via the gamma emissions of the ingrown
progeny Bi-214 and Pb-214, according to Paragon Analytics, Inc. procedure PAl
S0P713R2. Since it was not known to what degree equilibrium had been established
between Ra-226 and its progeny, the samples were held for 21 days to ensure greater
than 97.8% ingrowth prior to analysis. Radium-228 was quantified via the gamma
emissions of the ingrown progeny Actinium-228. The analyses were completed on
03/18/97.

4. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the
personnel listed below. In addition, Paragon Analytics, Inc. certifies that the analyses
reported herein are true, complete and correct within the limits of the methods employed.

_______________ /7.
Michael E Goodwill Date
Radiochd'mstp' Instrument Technician

A\J/j .-,
______________ 1—

Radiochemistry Final Data Review Date

PAPAGON ANALYTICS, L
OOOQj



PARAGON ANALYTICS, ll'4C.
Radio chemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY
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A summary report is not provided.
Please refer to the individual sample results data in section 3.

1)(iflI)fl



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY
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333246

Nuclide Activity ( pci/Gram ) % Uncertainty

Pb-214
Ra-226
31-214

< 0.064
< 0.095
< 0.095

BDL
BDL
BDL

sported Uncertainties are the Estimated Total Propagated Uncertainty (2)
See ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Data stored in file \gdr\prt\S021253A.97P

000005

GMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 02/24/97 12:00

Client Name: EMAX Date Analyzed: 03/18/97 18:07

Lab Sample ID: 97-02-125-BA Sample Matrix: Soil

Client Sample ID: Blank Count Duration: 600 Mm.



GAMMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)

33324'

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Lab Sample ID: 97-02-125-BA

Client Sample ID: Blank

Date Collected:

Date Analyzed:

Sample Matrix:

Count Duration:

02/24/97 12:00

03/18197 18:07

Soil

600 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a)
See ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Data stored in file \gdr\prt\S02125BA.97P

000006



333248

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Lab Sample ID: 97-02-125-Si

Client Sample ID: Lab Control

Date Collected: 10/01/95 10:00

Date Analyzed : 03/17/97 11:31

Sample Matrix : Soil

Count Duration: 30 Mm.

[lide
Reported
Activity

Known
Value

Percent
Recovery Flag

Am-241
Cd-109
Co-57
Cs-137
Co-60

454
6540
142
189
282

460
6320
145
185
286

98.7
104
97.9
102
98.6

Pass
Pass
Pass
Pass
Pass

ATI sets control limits for gamma sectroscopy as follows
Control Limits = Known 15

Data stored in file \gdr\prt\So212551.97P

000007

GAMMA SPECTROMETRY QA RESULTS SUARY

Method 901.1 (Modified)

416



GANMA SPECTROMETRY QA RESUTTS SUARY

Method 901.1 (Modified)

333249

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Lab Sample ID: 97-02-125-52

Client Sample ID: Lab Control

Date Collected: 12/11/95 10:00

Date Analyzed : 03/17/97 12:09

Sample Matrix : Soil

Count Duration: 30 Mm.

000008

Nuclide
Reported
Activity

Known
Value

Percent
Recovery Flag

Ra—226 459 473 97.0 Pass

ATI sets control limits for gamma spectroscopy as follows
Control Limits = Known 15%

Data stored in file \gdr\prt\S02125S2.97P



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 3

IND IVID UAL
SAMPLE RESULTS
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Nuclide Activity ( pCi/gram ) Uncertainty

Pb-214
Ra-226
Bi-214

< 0.068
< 0.099
< 0.099

BDL
BDL
BDL

ported Uncertainties are the Estimated Total Propagated Uncertainty (2a)
ee ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Data stored in file \gdr\prt\S02l2501.97p

000010
/1 'it)

GMA SPECTROMETRY RESULTS StThMARY

Method 901.1 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 02/14/97 12:20

Client Name: EMAX Date Analyzed: 03/17/97 16:45

Lab Sample ID: 97-02-125-01 Sample Matrix: Soil

Client Sample ID: CR-A 161301 Count Duration: 600 Mm.



333252
GM SPECTROMETRY RESULTS SUARY

Method 901.1 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected:

Client Name: EMAX Date Analyzed:

0

Lab Sample ID: 97-02-125-01 Sample Matrix:

Client Sample ID: CR-A 161301 Count Duration:

02/14/97 12:20

03/17/97 16:45

Soil

600 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2)
See ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Data stored in file \gdr\prt\S0212501.97P

000011
(45



333253GA SPECTROMETRY RESULTS SIThARY

Method 901.1 (Modified)

Lab Name: Paragon Analytics, Inc. Date Ccllected: 02/14/97 12:20

Client Name: EMAX Date Analyzed: 03/17/97 16:46

Lab Sample ID: 97-02-125-Di Sample Matrix: Soil

Client Sample ID: Duplicate Count Duration: 600 Mm.

Nuclide Activity ( pCi/Gram ) % Uncertainty

Pb-214
Ra-226
Bi-214

< 0.051
< 0.066
< 0.066

EDL
BDL
BDL

ported Uncertainties are the Estimated Total Propagated Uncertainty (2a)
ee ATI SOP 743FC for de:ails of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Remarks: Sample 97-02-125-Di is a duplicate of 97-02-125-01.

Data stored in file \gdr\prt\S02125D1.97P

000012
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Reported Uncertainties are the Estimated Total Propagated Uncertainty (2o).
See ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Remarks: Sample 97-02-125-D1 is a duplicate of 97-02-125-01.

Data stored in file \gdr\prt\S02125D1.97P

000013

GA?YA SPECTROMETRY RESULTS StThARY

ethod 901.1 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 02/14/97 12:20

Client Name: EMAX Date Analyzed: 03/17/97 16:46

Lab Sample ID: 97-02-125-ri Sample Matrix: Soil

Client Sample ID: Duplicate Count Duration: 600 Mm.



Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Lab Sample ID: 97-02-125-03

Client Sample ID: CR-A 161303

333255

Date Collected: 02/16/97 15:47

Date Analyzed: 03/17/97 16:48

Sample Matrix: Soil

Count Duration: 600 Mm.

Nuclide Activity C pCi/Gram ) % Uncertainty

Pb—214
Ra-226
Bi-214

< 0.065
< 0.083
< 0.083

BDL
BDL
BDL

ported Uncertainties are the Estimated Total Propagated Uncertainty (2a)
ee ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Data stored in file \gdr'\prt\S0212503.97P

000014 / 1(

GANMA SPECTROMETRY RESULTS SUMMARY

Method 901.1 (Modified)



Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Lab Sample ID: 97-02-125-03

Client Sample ID: CR-A 161303

333256

Date Collected: 02/16/97 15:47

Date Analyzed: 03/17/97 16:48

Sample Matrix: Soil

Count Duration: 600 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainty (2a)
See ATI SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination

Data stored in file \gdr\prt\S0212503.97P

000015

GA1iA SPECTROMETRY RESULTS StThMARY

Method 901.1 (Modified)



Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs/Carswell AFB (DO 21)

PAl W.O. 97-05-132

This report consists of 3 water samples received by Paragon on 05116/97.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 05/2 1/9?.

3. All quality control criteria were met. No anomalous situations were noted during the
preparation and analysis of these samples.

The dat contained in the following report have been reviewed tnproveLi by Erie

personnel listed below. In addition, Paragon Analytics, Inc certifles that ti analy;es
rerc- rei are iru, cornph.te kind currc;i within the limits of the meti:'-s fl;l(.

5(a:1fg?
Reiee Ga legos U Date

Raiochemisry Instrument Technician
(I

/7 ('T-)
Ra iochemistry Final Data Review Date

PARAGON ANALYTICS,



Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carsweil AFB (DO 21) 05G47900

DATE

PAl-ID C1ier: ID MATRIX SAMPLED
9705132-1 CR-A163201 Water 05/13/97
9705132-2 CR-A13202 Water 05/13/97
9705132-3 cR-A:632o3 Water 05/13/97

333258
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PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY



Client Sample ID Lab Sample ID (pci/i) MDA

CR—A].63201
CR—A163202
CR—A163203
Blank
Duplicate—Oi

05—132—01
05—132—02
05—132—03
05—132—Bi
05—132—Di

1.29 0.56
0.94 0.43
0.83 0.56

—0.32 0.58
0.75 0.44

0.86
0.66
0.90
0.98
0.69

Reported Uncertainties are the Estimated Total Propagated Uncertiinties (27).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.

Remarks:

Sample 97—05—132—Di is a duplicate of 97—05—132—01.

I

333260

Ra-228 ANALYSIS RESULTS SUMMARY

Lab Name: Paragon Analytics, Inc. Date Collected: 05/13/97

Client Name: EMAX Date Analyzed : 05/21/97

Client Project ID: Jacobs/Carswell AFB (DO 2Sample Matrix : Water

Lab Sample ID Series: 97-05-132 Count Duration: 300 Mm.

Analyzed by: RG



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

233261



Ra-228 BLANK SPIKE RESULTS

333262

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB (DO

Lab Workorder Number : 97-05-132

Date Collected:

Date Analyzed :

Sample Matrix :

Count Duration:

05/18/97

05/21/97

Water

300 Mm.

Lab Sample ID Known Value
II

Rep't Value Recovery Flag
j

97—05—132—Si 51.7
H

56.0 5.77 108% Pass
]

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAL SOP 743FC for details of TPU determinations.

Control Linits = Known 43% for Ra-228.

Acceptcince Range blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLANK SPIKE RESULTS

333263

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB (DO

Lab Workorder Number : 97-05-132

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

05/18/97

05/21/97

Water

300 Mm.

Lab Sample iD ][own Value Rep't Value [Recovery
[

Flag
j

97—05—].32—S2 51.7
II

51.9 5.34 IP 100% Pass
]

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2...
Se PAl Sup 743FC or details of TPU determinaticns.

Control Limits = Known 43% for Ra—228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97—05—132—52 is a blank spike duplicate.



333264
PARAGON ANALYTICS, INC.
225 Commerce Drive • Fort Collins, CO 80524 • (800) 443-1511. (970) 490-1511 . FAX (970) 490-1522

May27, 1997

!-
Ms. Lynn Schuetter
Jacobs Engineering Group
600 17th Street, Suite 11 OON
Denver, CO 80202

RE: Paragon Workorder: 97-05-132
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Three water samples were received from Jacobs Engineering Group under the above
referenced w:nrder on May 16. 1997. The sampies were hediled for Radium22
(Method 9320) and I otai Kuium Alpha Emitters (Method 15) anaIys. Resuhs for tnese
analyses are contained n this package.

This data is being shipped concurrently to Dr. Kam Pang of EMAX. The Electronic Disc
Deliverable for this data will be sent via E-mail directly to Mr. Chris Skinner of Jacobs

Engineering Group.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,

/

Paragon Analytics, Inc.
Lori Pacheco

Project Manager

Enclosure: Report

n 'Lmp[oza'e OwnedSina (1 'Busines.c
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Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium

EMAX
Jacobs/Carswell AFB (DO 21)

PAT Workorder 97-05-132

1. This report consists of 3 water samples received by Paragon on 05/16/97.

2. These samples were prepared according to Paragon Analytics, Inc. procedure PAT
S0P712R3.

3. These samples were tested for the presence of Total Alpha Emitting Radium Isotopes
according to Paragon Analytics, Inc. procedure PAT S0P724R4. This test is a screen
for Radium-226 and will show high bias in sample results if other alpha emitting
isotopes of radium are contained in the sample (esp. Ra-224 and Ra-223).
Reanalysis of the sample following a several week period to allow for decay of the
shorter lived interfering isotopes of radium will provide a more accurate measurement
of the Radium-226 concentration of the sample.

4. The analyses were completed on 05/19/97.

5. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the
p'rsonnel listed belc.w. In addition, Paragon Analytics, Inc. certifies that the analyses
reported herein are true, complete and correct within the limits of the methods employed.

_____________ )31
Rnee Ga legos U Date
R hstry Instrument Technician

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INc.



Paragon Analytics, Inc. 33266

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SAMPLED
9705132-1 CR-A163201 Water 05/13/97
9705132-2 CR-A163202 Water 05/13/97
9705132-3 CR-A163203 Water 05/13/97
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PARAGON ANALYTICS, INC.
Radiochernistry Data Package

• Section 1.

SAMPLE RESULTS
'sui1MARY



TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

:333268

Client Sample ID Lab Sample ID
Total Radium

(pci/i)

CR—A16320i
CR—A163202
CR—A163203
Blank
Duplicate—02

05—132—01
05—132—02
05—132—03
05—132—Bi
05—132—D1

2.64 0.76
8.74 1 7
7.91 1.83
<

3.6O 28

Lab Name: Paragon Analytics, Inc. Date Collected: 05/13/97

Client Name: EMAX Date Analyzed : 05/19/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 97-05-132 Count Duration: 60 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncerinties (2a).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination
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PARAGON ANALYTICS, INC.
Radiocheinistry Data Package
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Section 2

QC RESULTS'
SUMMARY..



TOTAL ALPRA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

3Z327O

Lab Name: Paragon Analytics, Inc. Date Collected: 05/18/97

Client Name: EMAX Date Analyzed : 05/19/97

Client Project ID: Blank Sample Matrix : Water

Lab Sample ID Series: 97-05-132 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/l)

Blank { 05—132—Bi < 0.57(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2.
See PAl SOP 743FC for details of the TPU determination.

BDL Below Detection Limit; see method for DL determination



33-3271

TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 05/18/97

Client Name: EMAX Date Analyzed : 05/19/97

Client Project ID: Blank Sample Matrix : Water

Lab Sample ID Series: 97-05-132 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pci/i)
Rep't Activity

(pci/i)
Spike

Recovery

97—05—132—Si
97—05—132—S2

67.0 16.74
67.0 16.74

60.64
69.74

90.5
104.1

eported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAT sets control limits for Total Radium measurements as follows :

Control Limits = Known () 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



I1PARAGON ANALYTICS, INC.
333'2

225 Commerce Drive • Fort Collins, CO 80524. (800) 443-1511. (970) 490-1511 •FAX (970) 490-1522

April 4, 1997

Ms. Lynn Schuetter
Jacobs Engineering Group
600 1 7th Street, Suite 11 OON
Denver, CO 80202

RE: PA! Workorder: 97-03-133
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Six water samples were received from Jacobs Engineering Group under the above referenced
workorder on March 21, 1997. The samples were scheduled for Radium-228 (Method 9320) and
Total Radium Alpha Emitters (Method 9315) analysis. Results for these analyses are contained in
this package.

This data is being shipped concurrently to Mr. Tom Dabney of EMAX. The Electronic Disc
Deliverable for this data will be sent via E-mail directly to Mr. Chris Skinner of Jacobs Engineering
Group.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions, please
call.

Sincerely,

Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

ii Emp1oyee OwnedTSma((Business



333273

Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium

EMAX
Jacobs I Carswell AFB (DO 21) / 05G47900

PAl 97-03-133

1. This report consists of 6 water samples received by Paragon on 03/21/97.

2. These samples were prepared according to Paragon Analytics, Inc. procedure PAT
SOP7 12R3.

3. The samples were analyzed for the presence of total radium according to Paragon
Analytics, Inc. procedure PAT S0P724R4. The analyses were completed on 04/03/97.

4. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

Rene Galegos Date
Ra erl\stry Instrument Technician

I.
Radiochemistry Final Data Review Da e

PARAGON ANALYTICS, C.



Paragon Analytics, Inc. 33274

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SAMPLED

9703133-1 CR-A161601 Water 03/19/97
9703133-2 CR-A161602 Water 03/20/97
9703133-3 CR-A161603 Water 03/19/97

9703133-4 CR-A161604 Water 03/20/97

9703133-5 CR-A161605 Water 03/19/97
9703133-6 CR-A161606 Water 03/19/97



PARAGON ANALYTICS, INC.
Radiochemistry Data Package

333275

Section 1

SAMPLE RESULTS
SUMMARY

4..,,"



333276

TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 03/19/97

Client Name: EMAX Date Analyzed : 04/01/97

Client Project ID: Jacobs/Carswell AFB Sample Matrix : Water

Lab Sample ID Series: 97-03-133 Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/i)

CR—A161601
CR—A161602
CR—Al 61603
CR—A161604
CR—A161605
CR—A161606
Blank
Duplicate

03—133—01
03—133—02
03—133—03
03—133—04
03—133—05
03—133—06
03—133—Bi
03—133—Di

1.79 0.47
8.86 1.84
5.97 1.27
< 0.18(BDL)

5.40 1.28
< 0.33(BDL)
< 0.26(BDL)
< 0.23(BDL)

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2c).
See PAl SOP 743FC for details of the TPU determination.

BDL Below Detection Limit; see method for DL determination

'1



PARAGON ANALYTICS, INC.
Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

333277



33278

TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 03/25/97

Client Name: EMAX Date Analyzed : 04/01/97

Client Project ID: Jacobs/Carsweii AFB Sample Matrix : Water

Lab Sample ID Series: 97-03-133 Count Duration : 60 Mm.

Lab Sample ID
Known Activity

(pci/i)
Rep't Activity

(pci/i)
Spike

Recovery

97—03—133—Si
97—03—133—S2

66.1 16.52
66.1 16.52

58.41
70.52

88.4
106.7

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radium measurements as follows :

Control Limits = Known (Jh) 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs/Carswell AFB (DO 21) 05G47900

PAl W.O. 97-03-133

1. This report consists of 6 water samples received by Paragon on 03/21/97.

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 03/28/97.

3. All quality control criteria were met. No anomalous situations were noted during the
preparation and analysis of these samples. All quality control criteria were met.

Radiochemistry Final Data Review

/

33.3279

PARAGON ANALYTICS, :c.

The data contained in the following report have been reviewed and approved by the personnel
listed below. In addition, Paragon Analytics, Inc. certifies that the analyses reported herein
are true, complete and correct within the limits of the methods employed.

/i(q
Robert Shannon Date
Technical Manager

Date



3Z328O
Paragon Analytics, Inc.

SAI1PLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO21) 05G47900

DATE

PAl-ID CLient ID MATRIX SAMPLED

9703133-1 CR-A161601 Water 03/19/97

9703133-2 CR-A161602 Water 03/20/97

9703133-3 CR-A161603 Water 03/19/97

9703133-4 CR-A161604 Water 03/20/97

9703133-5 CR-A161605 Water 03/19/97

9703133-6 CR-A161606 Water 03/19/97



PARAGON ANALYTICS, iNC.
Radiochemistry Data Package

Section 1

SAMPLE RESULTS
SUMMARY

333281



Ra-228 ANALYSIS RESULTS SUMMARY

333282

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 97—03-133

Analyzed by: DCB

Date Collected: 03/19/97

Date Analyzed : 03/28/97

Sample Matrix : Water

Count Duration: 300 Mm.

(. 9

Client Sample ID Lab Sample ID (pci/i) MDA

CR—A161601 03—133—01 0.19 0.55 0.91
CR—A161602 03—133—02 1.49 0.63 0.96
CR—A161603 03—133—03 0.87 0.69 1.1
CR—A161604 03—133—04 0.7]. 0.57 0.92
CR—A161605 03—133—05 1.89 0.79 1.2
CR—A161606 03—133—06 0.22 0.62 1.0

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2cc).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.



PARAGON ANALYTICS, INC.

Radiochemistry Data Package

Section 2

QC RESULTS
SUMMARY

333283



Ra-228 ANALYSIS RESULTS SUMMARY

333284

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 97-03—133

Analyzed by: RTS

Date Collected: 03/25/97

Date Analyzed : 03/28/97

Sample Matrix : Water

Count Duration: 300 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
3ee PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333285

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 97—03—133

Analyzed by: RTS

Date Collected: 03/25/97

Date Analyzed : 03/28/97

Sample Matrix : Water

Count Duration: 300 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2r'
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.



Ra-228 ANALYSIS RESULTS SUMMARY

333286

ported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
ee PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.

Remarks:

Sample 97—03—133—Di is a duplicate of 97—03—133—01.

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB

Lab Sample ID Series: 97—03-133

Analyzed by: RTS

Date Collected: 03/19/97

Date Analyzed : 03/28/97

Sample Matrix : Water

Count Duration: 300 Mm.



Ra-228 BLANK SPIKE RESULTS

333287

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 97-03-133

Date Collected:

Date Analyzed

Sample Matrix

Count Duration:

03/25/97

03/28/97

Water

34 Mm.

Lab Sample ID] Known Value
II

Rep't Value Recovery
IL

Flag

I 97—03—133—Si 52.6 49.9 5.89 Pass
]j

Reported Uncertainties are the Estimated Total Propagated Uncertainties (
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



Ra-228 BLMK SPIKE RESULTS

333288

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 97-03-133

Date Collected: 03/25/97

Date Analyzed : 03/28/97

Sample Matrix : Water

Count Duration: 300 Mm.

Lab Sample ID Known Value Rep't Value
II

Recovery
IL

Flag
J

97—03—133—S3 52.6
II

68.5 7.09 II 130% Pass
]

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97-03--133-S2 is a blank spike duplicate.



RADIUM-228 MATRIX SPIKE RESULTS

333289

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID : Jacobs/Carswell AFB

Lab Workorder Number : 97-03-13 3

Date Collected: 03/20/97

Date Analyzed : 03/28/97

Sample Matrix : Water

Count Duration: 300 Mm.

Lab Sample ID
Ra—228

Known Value
Ra—228

Rep't Value
Ra—228

Recovery Flag

97—03—133—Mi 54.2 23.6 44.8 4.80 82.7% Pass

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228

Acceptance Range for matrix spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97—03—133—Mi is a matrix spike of sample 97—03—133—02.



333290
PARAGON ANALYTICS, INC.
225 Commerce Drive. Fort Collins, CO 80524. (800) 443-1511. (970) 490-1511 • FAX (970) 4901522

May 16, 1997

Ms. Lynn Schuetter
Jacobs Engineering Group
600 17th Street, Suite 1 lOON
Denver, CO 80202

RE: Paragon Workorder: 97-04-2 13
Client Project Name: Jacobs/Carswell AFB (DO 21)
Client Project Number: 05G47900

Dear Ms. Schuetter:

Four water samples were received from Jacobs Engineering Group under the above
referenced workorder on April 26, 1997. The samples were scheduled for Radium-228
(Method 9320) and Total Radium Alpha Emitters (Method 9315) analysis. Results for these
analyses are contained in this package.

This data is being shipped concurrently to Dr. Kam Pang of EMAX. The Electronic Disc
Deliverable for this data will be sent via E-mail directly to Mr. Chris Skinner of Jacobs
Engineering Group.

Thank you for your confidence in Paragon Analytics, Inc. Should you have any questions,
please call.

Sincerely,,
Paragon Analytics, Inc.
Lori Pacheco
Project Manager

Enclosure: Report

ii TmpIoyee Ou'ne6Sn[1Buiness



Paragon Analytics, Inc. - Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT

iNT: ] C )JXb/A SH[PPING CONTAINER #:

rNITIALS: DATE: 4 (21
1. Does this project require special handling according to NEESA, Level 3,

or CLP protocols?
If yes, complete a. and b.

a. Cooler Temperature________________
b. Lot No's.________________________

Yes
.

c. Airbill Number
2. Are custody seals on the cooler intact? If so, how many N/A (Ye) No
3. Are custody seals on sample containers intact? //
4. Is there a Chain of Custody (COC) or other representative documents,

letters or shipping memos?

Yes

7)
.—.

No
No

5. Is the COC complete?
Relinquished: Yes No Requested Analysis: Yes No

N/A ()—..
No

6. Is the coc in agreement with the samples received?
No. of Samples: Yeas/No Sample ]D's: Yesj No_
Matrix: Yes s/No No. of Containers: Yes '/'No

7. Are the samples requiring acid preservation preserved correctly? J N/A
8. Is there enough sample? If so, are they in the proper containers?
° Are all samples within holding times for the requested analyses?

"YCS'—_1

.esi
es

No

(Nj)
No
No

— Were the sample received on ice? (rN/A j Xes. No
11. Were all sample containers received intact? (not broken or leaking, etc.)
12. Are samples requiring no headspace, headspace free? (I N/A)

(Yes
Yes

No
NQ

13. Do the samples require quarantine? Y (N2)
14. Do samples require Paragon disposal? (Yes
15. Did the client return any unused bottles? '"? No

Describe "NO" items (except No's 1, 13, &14):
c1A-Y\.OhQ flh) OAL\ '

Was the client contacted? Yes_____ No______
If yes, Date:_________

Describe actions taken or clien
Name of person contacted:______________

t instructions:____________________________________________

Group Lead&s Signature: Date:____________

FRM 201FC6 (24/1/97)

Cooler Temperature:

WORKORDER NO. G -21 '

333291



Paragon Analytics, Inc.
Radiochemistry Case Narrative

228Radium by Method 9320

EMAX
Jacobs/Carswell AFB (D021) / 05G47900

PAl 97-04-213

This report consists of 4 water samples received by Paragon on 04/26/97.

333292

2. These samples were prepared according to SW-846 Method 9320. The samples were
analyzed for the presence of Ra-228 by low background gas flow proportional
counting of the ingrown progeny of radium-228, actinium-228. The analyses were
completed on 05/12/97.

3. All quality control criteria were met. No anomalous situations were noted during the
preparation and analysis of these samples.

The data contained in the following report have been reviewed and approved by the
personnel listed below. In addition, Paragon Analytics, Inc. certifies that the analyses
reported herein are true, complete and correct within the limits of the methods employed.

LMIt
Reree Galle os

Ctrument
Technician

R diochemistry Final Data Review

6/111
11—

Dae

PARAGON ANALYTICS, INC.



333293
Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE
PAl-ID Client ID MATRIX SAMPLED
9704213-1 CR-A162001 Water 04/17/97
9704213-2 CR-A162002 Water 04/24/97
9704213-3 CR-A162003 Water 04/17/97
9704213-4 CR-A162004 Water 04/24/97
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Ra—228 ANALYSIS RESULTS SUMMARY

33.3295

Lab Name: Paragon Analytics, Inc. Date Collected:

Client Name: EMAX Date Analyzed :

Client Project ID: Jacobs/Carswell AFB (DO 2Sample Matrix

Lab Sample ID Series: 97-04-213 Count Duration:

Analyzed by: RG

Client Sample ID Lab Sample ID (pCi/l)
j

MDA ]

CR—A16200l 04—213—01 1.49 0.80 1.3
CR—A162002 04—213—02 2.6 1.0 1.5
CR—A162003 04—213—03 1.10 0.89 1.4
CR—A162004 04—213—04 1.29 0.93 1.5
Blank 04—213—Bi 0.29 0.86 1.4
Blank 04—213—B2 0.21 0.78 1.3

04/17/97

05/12/97

Water

300 Mm.

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

These samples were prepared using PAl SOP7O7FC and analyzed using
PAl SOP724FC.
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Ra-228 BLMK SPIKE RESULTS

333297

Lab Name: Paragon Analytics, Inc. Date Collected: 05/05/97

Client Name: EMAX Date Analyzed : 05/12/97

Client Project ID : Jacobs/Carswell AFB (DO Sample Matrix : Water

Lab Workorder Number : 97-04-213 Count Duration: 300 Mm.

Lab Sample ID Known Value Rep't Value

I 97—04—213—Si 51.9 61.5 6.53 119%

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

-)I



Ra-228 BLANK SPIKE RESULTS

323298

Lab Name: Paragon Analytics, Inc.

Client Name: EMA.X

Client Project ID : Jacobs/Carswell AFB (DO

Lab Workorder Number : 97-04--213

Date Collected: 05/05/97

Date Analyzed : 05/12/97

Sample Matrix : Water

Count Duration: 300 Mm.

Lab Sample ID Known Value Rep't Value

97—04—213—S2 51.9 48.8 5.13

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2a).
See PAl SOP 743FC for details of TPU determinations.

Control Limits = Known 43% for Ra-228.

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.

Remarks:

Sample 97—04—213—S2 is a blank spike duplicate.

,' (.'



333299

Paragon Analytics, Inc.
Radiochemistry Case Narrative

Total Radium

EMAX
Jacobs/Carswell AFB (D021) / 05G47900

PAl 97-04-213

1. This report consists of 4 water samples received by Paragon on 04/26/97.

2. These samples were prepared according to Paragon Analytics, Inc. procedure PAl
S0P712R3.

3. These samples were tested for the presence of Total Alpha Emitting Radium Isotopes
according to Paragon Analytics, Inc. procedure PM S0P724R4. This test is a screen
for Radium-226 and will show high bias in sample results if other alpha emitting
isotopes of radium are contained in the sample (esp. Ra-224 and Ra-223).
Reanalysis of the sample following a several week period to allow for decay of the
shorter lived interfering isotopes of radium will provide a more accurate measurement
of the Radium-226 concentration of the sample.

4. The analyses were completed on 05/12/97.

5. No problems were encountered with either the client samples or the associated quality
control samples. All quality control criteria were met.

The data contained in the following report have been reviewed and approved by the
personnel listed below. In addition, Paragon Analytics, Inc. certifies that the analyses
reported herein are true, complete and correct within the limits of the methods employed.

9Q2
Reee Gal legos D e
Radiochem Instrument Technician

Radiochemistry Final Data Review Date

PARAGON ANALYTICS, INC.



3a3j00
Paragon Analytics, Inc.

SAMPLE NUMBER(S) CROSS-REFERENCE TABLE

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (DO 21) 05G47900

DATE

PAl-ID Client ID MATRIX SPNPLED
9704213-1 CR-A162001 Water 04/17/97
9704213-2 CR-A162002 Water 04/24/97
9704213-3 CR-A162003 Water 04/17/97
9704213-4 CR-A162004 Water 04/24/97
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TOTAL ALPHA-EMITTING RADIUM ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

333302

Lab Name: Paragon Analytics, Inc.

Client Name: EMAX

Client Project ID: Jacobs/Carswell AFB (D

Lab Sample ID Series: 97—04—213

Date Collected: 04/17/97

Date Analyzed : 05/12/97

Sample Matrix : Water

Count Duration: 60 Mm.

Client Sample ID Lab Sample ID
Total Radium

(pCi/l)

CR—A162001
CR—A162002
CR—A162003
CR—A162004
Blank
Duplicate—Ol

04—213—01
04—213—02
04—213—03
04—213—04
04—213—Bi
04—213—D1

2.50 0.74
7.68 1.75
6.86 1.62
8.45 1.92
< 0.54(BDL)
2.04 0.65

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2c).
See PAl SOP 743FC for details of the TPU determination.

BDL = Below Detection Limit; see method for DL determination
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133aO4

TOTAL ALPHA-EMITTING RADIUM QA ANALYSIS RESULTS SUMMARY

Method 903.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Collected: 05/09/97

Client Name: EMAX Date Analyzed : 05/12/97

Client Project ID: Jacobs/Carswe].]. AFB (D Sample Matrix : Water

Lab Sample ID Series: 97-04-213 Count Duration : 60 Mm.

I

[ Lab Sample ID
Known Activity

(pci/i)
Rep't Activity

(pci/i)
Spike

Recovery-
97—04—213—Si
97—04—213—S2

67.0 16.74
67.0 16.74

78.19
67.22

116.8
100.4

Reported Uncertainties are the Estimated Total Propagated Uncertainties (2o).
See PAl SOP 743FC for details of the TPU determination.

PAl sets control limits for Total Radimu measurements as follows

Control Limits = Known () 0.25 *

Acceptance Range for blank spike samples is the known value the
control limits stated above. The reported value, without the
uncertainty, should be compared to that range.



LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP, INC.

CARSWELL AFB I 05G47900

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

SDG#: 96K042

DECEMBER 09, 1996

333305



323306
LAB CHRONICLE 11—13—199612:07:0

Method: EPA 418.1
Client: Jacobs Engineering Group

ECT: Carswell AFB / 05047900
S. ,Batch No.: 96K042
Matrix: Soil

SAMPLE ID CONT NO %H20 FILE ID EXT DATE/BATCH ANL DATE/BATCH REMARKS

2=29 15.3
— J

CR—A156603 K042—30 16.4
4

ER156604 K042—31 10.1

CR—A156605 K042—32 17.5

:A156606 1<042—33 10.0
——

—

CR—A156701 K042—36 19.9

CR—A156704 1<042—38 8.6

CR—A156705 1<042—39 23.8

CR—A156706 1<042—40 7.8
— —

:k15680 K042—41 20.1
——

CR—A156802 K042—42 7.9

156803 1<042—43 23.5

CR—A156804 1<042—44 13.7

CR—A156805 1<042—45 17.6

CR—A156806 K042—46 16.8

CR—A156703 1<042—37 20.3

S

3fS

001



LAB CHRONICLE 11—13—199612:07:0

Method: EPA 418.1 333307
Client: Jacobs Engineering Group

PROJECT: Carswell AFB / 05G47900
SDG/Batch No.: 96K042
Matrix: Water

SAMPLE ID CONT NO %H20 FILE ID EXT DATE/BATCH ANL DATE/BATCH REMARKS

CR-A156608 042— NA

T/It'oP1 iu3
13 c

002



333z3o8

CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP, INC.

PROJECT: CARSWELL AFB / 05G47900

SDG: 96K042

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

Two (2) water and sixteen (16) soil samples were received on 11/09/96 to be
analyzed for total recoverable petroleum hydrocarbon (TRPH) in accordance with EPA
Method 418.1 in EPA-600/4-79-020 (1983) and EMAX SOP AP-2013.

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blanks were free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPD were within QC limits for soil. No MS/MSD was
designated for water.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries and RPD were within QC limits.

5. Calibration

Initial calibration was at five-point and continuing calibration were carried out
at 1 0-samples interval. All QC requirements were met.

6. Sample Analysis

All sample analyses were done within QC requirements.

003
LABORATORIES, INC., 630 Maple Ave., Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818
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333315
CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP, INC.

PROJECT: CARSWELL AFB I 05G47900

SDG: 96K047

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

One (1) water and eleven (11) soil samples were received on 11/1 2/96 to be analyzed
for total recoverable petroleum hydrocarbon (TRPH) in accordance with EPA Method
418.1 in EPA-600/4-79-020 (1983) and EMAX SOP AP-2013.

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blanks were free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPD were within QC limits for soil. No MS/MSD was
designated for water.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries and RPD were within QC limits.

5. Calibration

Initial calibration was at five-point and continuing calibration were carried out
at 10-samples interval. All QC requirements were met.

6. Sample Analysis

All sample analyses were done within QC requirements.

001

A '1
LABORATORIES, INC., 630 Maple Ave., Torrance, CA 90503 TEL: (310) 616-8889 FAX: (310) 618-0818



:32.3316
LAB CHRONICLE 11—18—199612:17:1

Method: EPA 418.1
Client: Jacobs Engineering Group

ECT: Carswel]. AFB / 05G47900
SDG/Batch No.: 96K047
Matrix: Soil

SAMPLE ID CONT NO %H2O FILE ID EXT DATE/BATCH ANL DATE/BATCH REMARKS

047=47

CR—A156902 K047—48 15.2

CR—A156904 K047—49 7.0

CR—A156905 K047—50 21.5
— —— —

CR—A156906 K047—51 8.7

CR—A157001 K047—52 23.8

CR—A157002 K047—53 16.5

CR—A157003 K047—54 22.6

CR—A157004 K047—55 17.3
—

—

C 57006 K047—56 16.].

— ——

CR—A157007 K047—57 16.8

LC.i 5L

5

nil')
vu',-



LAB CHRONICLE 11—18—199612:17:1

Method: EPA 418.1
Client: Jacobs Engineering Group

PROJECT: Carswell AFB / 05G47900
SDG/Batch No.: 96K047
Matrix: Water

SAMPLE ID CONT NO %H20 FILE ID EXT DATE/BATCH ANL DATE/BATCH REMARKS

K047-09 NA
-

t1&k ')
CSi TKL
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LABORATORIES, INC.
630 Maple Ave.
Torrance, CA 90503

Telephone: (310) 618-8889
Fox: (310) 618-0818

Date: 12-11-1996
EMAX Batch No.: 96K065

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, STe. 1100N
Denver CO 80202

The results are summarized on the following pages.

323323

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang, Ph.
Laboratory Director

ECEIVEP

DEC 1996

Subject: Laboratory Report
Project: Carswell AFB / 05G47900

Enclosed is the Laboratory report for samples received on
11/14/96. The data reported include

Sample ID Control # Col Date Matrix Analysis

CR-A157101
CR-A157l03
CR-Al57l04
CR-A1571O4MS
CR-A1571O4MSD
CR-A157105
CR-A157106
CR-Al57201
CR-A157202
CR-A157203
CR-A157204
CR-A157206
CR-A157207
CR-A157301
CR-A1573O1MS
CR-A1573O1MSD
CR-Al57302
CR-A157302MS
CR-A157302MSD
CR-Al57304
CR-A157305
CR-A157306
CR-Al59l01
CR-A159l02
CR-Al59l03

K065-01
K065-02
K065-03
K065-03M
K065-03S
K065-04
K065-05
K065-06
K065-07
K065-08
K065-09
K065-10
K065-ll
K065-l2
K065-12M
K065-l2S
K065-13
K065-l3M
K065-l35
K065-14
K065-15
K065--16
K065-17
K065-l8
K065-l9

11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/11/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96
11/12/96

Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Water

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
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P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

i'Af\d( LABORATORIES, INC. 630 Mope Ave., Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818
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LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP

CARSWELL AFB I 05G47900

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

SDG#: 96K065

DECEMBER 11, 1996
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CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB / 05G47900

SDG: 96K065

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

One (1) water and eighteen (18) soil samples were received On 11/14/96 to be
analyzed for total recoverable petroleum hydrocarbon in accordance with "Methods
for the Chemical Analysis of Water and Wastes".

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blanks were free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPDs were within QC limits.

4. Lab Control Sample

All recoveries were within QC limits.

5. Calibration

Initial calibration was at five-point and continuing calibration were carried out
at 1 0-samples interval. All QC requirements were met.

6. Sample Analysis

All sample analyses were done within QC requirements.

001

LABORATORIES, INC., 630 Maple Ave., Torarce, CA 90503 TEL: (310) 618-8869 FAX: (310) 618-0818



11/27/1996 09:35

LAB CHRONICLE 333328
EPA 418.1

CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 961<065
MATRIX: Soil

SAMPLE ID CONTROL %H20 PREPARATION ANALYTICAL CALIB FILE
NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID

CR—A157101 1<065—01 19.8
(I/.Ló

CR—A157103 1<065—02 20.9

CR—A157104 K065—03 10.9

CR—A157104MS K065—03M 10.9

CR—A1571O4MSD K065—03S 10.9

CR—A157105 1<065—04 17.1

CR—A157106 K065—05 13.3

C 1572Ol 1<065—06 14.5

Ch1572O2 1<065—07 15.0

CR—A157203 1<065—08 15.8

CR—A157204 K065—09 15.3

CR—A157206 1<065—10 14.4

CR—A157207 K065—1]. 15.3

CR—A157301 1<065—12 24.0

CR—A157301MS K065—12M 24.0

CR—A1573O1MSD K065—12S 24.0

CR—A157302 K065—13 17.5

CR—A157302MS 1<065—1314 17.5

CR—A157302MSD K065—13S 17.5

CR—A157304 1<065—14 11.4

CR—A157305 K065—15 21.4

?' '.57306 K065—16 14.2

CR—A159101 K065—17 22.3

CR—A159102 1<065—18 15.8 V 002



E 333329

5L
/

THB(

/ /Sc



11/27/3.996 09:35

LAB CHRONICLE 333330
EPA 418.1

CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 96K065
MATRIX: Water

SAMPLE ID CONTROL %H20
NO

PREPARATION
BATCH/DATE/TIME

ANALYTICAL
BATCH/DATE/TIME

CALIB
REF

FILE
ID

—— ——

CR—A159103 K065—19 NA "/�. '/.�3
iY8

4)L

hJ ' '

004
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P it a
LABORATORIES, INC
630 Maple Ave.
Torrance, CA 90503

Telephone: 310) 618-8889
Fax: (310) 618-0818

Date: 03-10-1997
EMAX Batch No.: 97C025

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, Ste. 1100N
Denver CO 80202

Subject: Laboratory Report
Project: Carswell AFB / 05G47900

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang, Ph..
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

Enclosed is the Laboratory report for samples received on
03/07/97. The data reported include

Sample ID

CR-Al5830l
CR-A1583O1MS
CR-A1583O1MSD
CR-A15 8302
CR-Al58303
CR-Al583 04
CR-Al58401
CR-A15 8402
CR-Al5 84 03

Control # Col Date Matrix Analysis
C025 -01
C025-O1M
C025-O1S
C025-02
C025-03
C025-04
C025-05
C025-06
C025-07

03/04/97
03/04/97
03/04/97
03/05/97
03/05/97
03/06/97
03/04/97
03/04/97
03/05/97

Water
Water
Water
Water
Water
Water
Water
Water
Water

EPA 418.1
EPA 418.1
EPA 418.1
EPA 418.1
EPA 418.1
EPA 418.1
EPA 418.1
EPA 418.1
EPA 418.1
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LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP, INC.

CARS WELL AFB I 05G47900

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

SDG#: 97C025

MARCH 10, 1997

333342



:333343

CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP, INC.

PROJECT: CARS WELL AFB / 05G47900

SDG: 97C025

EPA 418.1
TRPH

Seven (7) water samples were received on 03/07/97 to be analyzed for total
recoverable petroleum hydrocarbon in accordance with "Methods for the Chemical
Analysis of Water and Wastes".

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blank was free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPD were within QC limits.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries were within QC limits.

5. Calibration

Initial calibration was at five-point and continuing calibration were carried out
at 1 0-samples interval. All QC requirements were met.

6. Sample Analysis

All sample analyses were done within QC requirements.

001

LABORATORIES, INC., 630 Maple Ave.. Torrarce, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818



03/0997 11:04
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LAB CHRONICLE
EPA 418.1

CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 97C025
MATRIX: Water

SAMPLE ID CONTROL %H20 PREPARATION ANALYTICAL CALIB FILE
NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID

CR-A158301 C025-01 NA
7CFC

CR—A158301Ms C025—O1M NA
l3c5

CR—A158301MsD C025—01S NA
)3:ir0

CR—A158302 C025—02 NA -/3:
CR—A158303 C025—03 NA

—

CR—A158304 C02504 NA —

CRA158401 C02505 NA

C 158402 C025—06 NA

Ck—A158403 C025—07 NA
I :ooy-o

- —
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LABORATORIES, INC.
630 Maple Ave.
Torrance, CA 90503

Telephone: (310) 618-8889
Fax: (310) 618-0818

Date: 03-24-1997
EMAX Batch No.: 970075

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, Ste. 1100N
Denver CO 80202

Subject: Laboratory Report
Project: Carswell AFE / 05G47900

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang, Ph.D.
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

3348

Enclosed is the Laboratory report for samples received on
03/21/97. The data reported include

Sample ID Control # Col Date Matrix Analysis

CR-Al6150l
CR-A16l502
CR-Al61503
CR-Al6l504
CR-Al61505
CR-Al6l506
CR-A161503MS
CR-A1615O3MSD

0075-01
0075-02
0075-03
0075-04
0075-05
C075-06
C075-03M
C075-03S

03/19/97
03/20/97
03/19/97
03/20/97
03/19/97
03/19/97
03/19/97
03/19/97

Water
Water
Water
Water
Water
Water
Water
Water

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

418.1
418.1
418.1
418.1
418.1
418.1
418.1
418.1
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3333S2
CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP, INC.

PROJECT: CARSWELL AFB I 05G47900

SDG: 97C075

EPA 418.1
TRPH

Six (6) water samples were received on 03/21/97 to be analyzed for total recoverable
petroleum hydrocarbon in accordance with "Methods for the Chemical Analysis of
Water and Wastes".

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blank was free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPD were within QC limits.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries were within QC limits.

5. Calibration

Initial calibration was at six-point and continuing calibration were carriedout at
10-samples interval. All QC requirements were met.

6. Sample Analysis

All sample analyses were done within QC requirements.

hlOi

A V
C I fl 191\ LABORATORIES, INC., 630 Maple Ave.. Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818



3a33S3
03/24/1997 11:06

CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 97C075
MATRIX: Water

LAB CHRONICLE
EPA 418.1

SAMPLE ID CONTROL %H20 PREPARATION ANALYTICAL CALIB FILE
NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID

CR—A161501 C07501 NA ThCi/ii. Ci4 'Q rLej(w CiJ4t,/? jfr (O(t.t
CR—A16].502 C075—02 NA

I

'-
).iS

CR—A161503 C075—03 NA ia —
CR—A16].504 C075—04 NA

—
CR—A161505 C075—05 NA

—
CR—A161506 C075—06 NA

TP-CG1CC —
CR—A161503MS C075—03M NA 1CC!4C-
CP—161503MSD C075—03S NA
-

12

7C )/fk/ 7&L(( C —
Lcu)

I
ic.'

c .
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LABORATORIES, INC.
630 Maple Ave.
Torrance, CA 90503

Telephone: (310) 618-8889
Fax: (310) 618-0818

Date: 04-14-1997
EMAX Batch No. : 97D029

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, Ste. 1100N
Denver Co 80202

Subject: Laboratory Report
Project: Carswell AFB / 05G47900

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours
'-7,
'I...j

Kam Y. Pang, 'Ph.D.
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

Enclosed is the Laboratory report for samples received on
04/05/97. The data reported include

Sample ID Control 1* Col Date Matrix Analysis

CR-A16170l
CR-A161702
CR-A161703
CR-A161704
CR-A161705
CR-A161706
CR-A161707

D029-Ol
D029-02
D029-03
D029-04
D029-05
D029-06
D029-07

04/03/97
04/04/97
04/02/97
04/03/97
04/03/97
04/04/97
04/04/97

Water
Water
Water
Water
Water
Water
Water

EPA
EPA
EPA
EPA
EPA
EPA
EPA

418.1
418.1
418.1
418.1
418.1
418.1
418.1



_______________________________
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_____________________ _____________________

I

JEI
JACOBS ENGINEERING GROUP INC. 7 2)0 2-' H I
600 SEVENTEENTH STREET. SUITE 11 OON DENVER, COLORAOO 00202

LTELEPHONE59s-e855FAXCx355-aa57 CR—A16 17CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK. AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

c

PROJECT NAME:
( 21) I LABORATORY NAME & ADDRESS:

woiATou1s 1K.

PROJECT NUMBEI* G38 laple Avenue

WBS CODE:
515-01

SUBCONTRACT I D.O. No.
Torrance CA 91513-

SAMPLE
NUMBER

COLLECTION
.WCl-
E

O
iu..I-z

wZ<' UI

UThp-

WuIU)<>

—

o

.

. .

ANALYSES
REQUESTED

—
CONDITION

0 ON RECEIPT

_________
DATE TIME

CI-MiTIi 14!3kfl 1 1 L Mber Glass 4C 1O4 1 1418.1 -J (Y
f

cI-A161112 .) k/f. 'zc ,, .1LAiberGlau4C12SO4 11418.1 L
/

CAM11I3 : 1 1 L Aer Gl ]18. 1
CR-A161704

Cl-A161705

:fl-4

Q/
3 7

1/q/7

)7J5

,qôc m,J

1

1

I

1 L Liber Class

11 Aaber Glass

Th'-A
h$5

4C 82S04

4C H2S04

-'
4j$

1 1418.1

1 1418.1__________
&J I -

R-,41 /L4y,
/,,7O7 I 2o 4 ( E'4 iS. (

COMMENTS:

JfD..ASED BY DATE9; TIME/S
TIM,/0:

TURNAROUND IM/7
RELINQUISHED BY I DATE

/ /
TIME

:

ECORD RETURNED BY

F

DATE

/ I

TIME

:
SHIPPING NUMBER:

IDISTRIBU11ON: WHITE - PROJECT HLE/ CANARY - L,-.B RECEIPT / PINK - DATA MANAGEMENT / GOLDENROD - FIELD
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LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP

CARSWELL AFB I 05G47900

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

SDG#: 97D029

APRIL 14, 1997



333362
CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB I 05G47900

SDG: 97D029

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

Seven (7) water samples were received on 04/05/97 to be analyzed for total
recoverable petroleum hydrocarbon in accordance with "Methods for the Chemical
Analysis of Water and Wastes".

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blank was free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPD were within QC limits.

4. Lab Control Sample

All recoveries were within QC limit.

5. Calibration

Initial calibration was at six-point and continuing calibration were carried out at
10-samples interval. All QC requirements were met.

6. Sample Analysis

All sample analyses were done within QC requirements.

onfli
LABORATORIES, INC., 630 Maple Ave., Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818



CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 97D029
MATRIX: Water

LAB CHRONICLE
EPA 418.1

04/11/1997 10:50
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CR—A161704 D029—04 NA
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13:05 rRDW8ce.-
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CR—A161707 D029—07 NA
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LABORATORIES, INC.
630 Maple Ave.
Torrance, CA 90503

Telephone: (310) 618-8889
Fax: 310) 618-0818

Date: 05-01-1997
EMAX Batch No.: 97D132

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, Ste. 1100N
Denver CO 80202

Subject:

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang,
Laboratory Director

P.S. - All analyses requested for the above referenced project
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.

333367

Laboratory Report
Project: Carswell AFB / 05G47900

Enclosed is the Laboratory report for samples received on
04/26/97. The data reported include

Sample ID Control # Cal Date Matrix Analysis

CR-A16l901
CR-A161902
CR—A161903
CR-A16l904
CR-A161902MS
CR-A1619O2MSD

Dl32-Ol
D132—02
Dl32-03
Dl32-04
D132-02M
D132-02S

04/17/97
04/24/97
04/17/97
04/24/97
04/24/97
04/24/97

Water
Water
Water
Water
Water
Water

EPA
EPA
EPA
EPA
EPA
EPA

418.1
418.1
418.1
418.1
418.1
418.1
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JE1° ENGINEERING GROUP INC. C,c3

I eo SEvENTEENTh STSEET, SUITE I lOON DENVER. COLORADO IO2
I TELEPHONE6I6.R65 FAX(3OO)6.e857 CR —A 16 OF CUSTODY RECORD

USE A BALLPOINT PEN. BLACK INK AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME:

CARSI1LLAFB(1l1)
L*JORfiORY NAME & ADDRESS:

PROJECT NUMBER:
15G41911 3i laple Avenue

WBS CODE:
ss-oi

SUBCONTRACT I D.O. No.
Torrauce CA 90513-

COLLECTiON
w!SAMPLE

NUMBER
DATE TIME

!._
CR-A1fl911 41fr7q, II °
CH119I2

£22J.

-A161M3 / 1

-4/_Iq .± " "c
p9

--Ozw
1

P'2
1

ui3z
'U

I <0,C) - 1 > I
1 L Class 4C 12504 1

1 L laber Class 4C 8250411
-______
1 L hsber Clau

12504j1h/
Aso -

.

ANALYSES
REQUESTED

1418.1

1418.1

1418.1''"

-
Q COND(TIOH
0 ON RECEPT

2c- -

—

-___-_

COMMENTS:

LiE RELEASED BY
-—-----

7c
DATE

'e<ø
DATE

L,,241

TIME'7:0
TIME

7 .41

TURNAROUQ TIMEt7 ii4y
REUNQUISHED WY DATE

i i
flUE
:

RECORD RETURNED BY DATE

I /
TIME

:
SHIPPING NUMBER:

)ISTRIBUT1ON: WHIE - PROJECT FIL.E I CANARy'- LAS RECEIPT / PN( . DAtA MANAG8IENT / GOWB'IROO - AELD
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LABORATORY REPORT FOR

JACOBS ENGINEERING GROUP

CARSWELL AFB I 05G47900

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

SDG#: 97D132

MAY01, 1997
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CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARS WELL AFB I 05G47900

SDG: 97D132

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS

Four (4) water samples were received on 04/26/97 to be analyzed for total
recoverable petroleum hydrocarbon in accordance with "Methods for the Chemical
Analysis of Water and Wastes".

1. Holding Time

Analytical holding time was met.

2. Method Blank

Method blank was free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPD were within QC limits.

4. Lab Control Sample/Lab Control Sample Duplicate

All recoveries were within QC limit.

5. Calibration

Initial calibration was at six-point and continuing calibration were carried out at
10-samples interval. All QC requirements were met.

6. Sample Analysis

Al! sample analyses were done within QC requirements.

0001
Vt a' 'I

LABORATORIES, INC., 630 Maple Ave.. Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 618-0818



CLIENT: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 97D132
MATRIX: Water

LAB CHRONICLE
EPA 418.1

-, ., ')••fi.s....)t.) (

04/29/1997 19:37

CR—A161901 D132—O1 NA Tkc2I0W 1.2:00 7O24' OY-2Q-Q7 iq:yO

0002

SAMPLE ID CONROL %H2O PREPARATION ANALYTICAL CALIB FILE
NO BATCH/DATE/TIME BATCH/DATE/TIME REF ID

CRA161902 D13202 NA

CR—A161903 D132—03 NA

CR—A161904 D132—04 NA

CR-A161902MS D132—02M NA
/3":15

JI,i51) 7b0&.
CR-A1619O2MSD D132-02S NA

fdO,2C8

rLoOiQw.
I

vL- j'i.jo
J/ wc /L35
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LABORATORIES, INC.
630 Maple Ave. -

Torrance, CA 90503

Telephone: (310) 618-8889
Fox: (310) 618-0818

Date: 05-21-1997
EMAX Batch No.: 97E078

Attn: Lynn Schuetter

Jacobs Engineering Group
600 17th. Street, Ste. 1100N
Denver CO 80202

Subject: Laboratory Report
Project: Carswell AFB / 05G47900

Enclosed is the Laboratory report for samples received on
05/16/97. The data reported include

Sample ID Control # Ccl Date Matrix Analysis

CR-A163101 E078-01 05/13/97 Water EPA 418.1
CR-A163102 E078-02 05/13/97 Water EPA 418.1
CR-A163102M5 E078-02M 05/13/97 Water EPA 418.1
CR-A1631O2MSD E078-02S 05/13/97 Water EPA 418.1
CR-A16330l E078-03 05/13/97 Water EPA 418.1

The results are summarized on the following pages.

Please feel free to call if you have any questions concerning
these results.

Sincerely yours,

Kam Y. Pang, Ph.].
Laboratory Director

P.S. - All analyses requested for the above referenced projectS
have been completed. Therefore, unless instructed, the remaining
portions of the samples will be disposed after fifteen (15) days
from the date of this report.
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3a3383
CASE NARRATIVE

CLIENT: JACOBS ENGINEERING GROUP

PROJECT: CARSWELL AFB I 05G47900

SDG: 97E078

EPA 418.1
TOTAL RECOVERABLE PETROLEUM HYDROCARBONS (TRPH)

Three (3) water samples were received on 05/1 6/97 to be analyzed for TRPH in
accordance with SW846 method 4181.

1. Holding Time

Analytical holding time was met.

2. Method Blank

A method blank was free of contamination.

3. Matrix Spike/Matrix Spike Duplicate

All recoveries and RPDs were within QC limit. Due to insufficient amount of
sample, only 500 ml of sample was used for analysis.

4. Lab Control Sample/Lab Control Duplicate

All recoveries were within QC limits.

5. Calibration

Continue calibration were carried out at 10 samples interval. All QC
requirements were met.

6. Sample Analysis

Sample analyses met QC requirements.

1

LABORATORIES, INC., 630 Maple Ave.. Torrance, CA 90503 TEL: (310) 618-8889 FAX: (310) 61 8-0818



2L..T: Jacobs Engineering Group
PROJECT: Carswell AFB / 05G47900

SDG/BATCH NO.: 97E078
MATRIX: Water

7Z £00C W &

'n 2

LAB CHRONICLE
EPA 418.1

333384
05/19/1997 18:36

SAMPLE CONTROL %H20 PREPARPJTION ACAL ILEAc'tNO BATCH/DATE/TIME BATCH/DATE/TIME REF I'

1
________________________ ______________________

CR-A131O2 O78-O2 NA
LRA1b31p2MS 11O73Q2M

CR-A1b31UMsD O7-O2S NA
UR-A163301 O78-O3 NA
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APPENDIX B

Chain-of-Custody Records

I:\CARSWELL\05G47900\WP\WSA\APPCVR.DOC Draft
IRP-J03-05G47900-M1 7-0001 6/30/97 Recycled



JJACOBS
ENGINEERING GROUP INC.

600 SEVENTEENTH STREET. SUITE I ICON DENVER. COLORADO $0202

___ITELEPHONE(x55.$855FAx(3o3g5.9857 CR—Al 57 iCHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN. BLACK INK. AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

CAISWL An () 21) AIIIC
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PROJECT NAME: CUSUIL An (IX 21) lABORATORY NAME & ADDRESS: j 1oc.
PROJECT NUMBE iaple henue

WBS CODE: 511 SUBCONTRACT I DO. No. foen CA 91513-

.

SAMPLE
NUMBER

.

COLLECTION

DATE TIME

rk°
Ez—

fy)J

wO

•Q

w0z
iuoO Wj.<

•

-:----i

<0 j
ANALYSES

REQUESTED
.

•

•

—

o.a
CONDITION

ON RECDPT

/, 1i ) I3 I OZ. J 4 4e C S 1418.1 72 "c

CR4157212 ft Ifi I /9 47 ,#yij
401 Jar 4 deg C S 1418.1

CR4157203 1, /) . 1 4 oz. Jar 4 deg C S 1418.1

CR-A151214 1 iiif ,ç> 1 4 oLJar 4 deg C S 1418.1

—Lu hr — 1- i.ir f

/CR41572I

,1
.—

(

1 4 oz. Jar 4 deg C S 1418.1

1-4
57 z67 'i/'/fi

.—.———.-

/4/:3

—
/—

.'

"
.J_,,

?z__
S /

-___
COMMENTS:

BY DATE

DATE —
iI3Z

II,pF,e,.C

IME

TIME
/:
Ju.. TURNAROUND TIME

RELINQUISHED BY DATE TIMEII

RECORD RETURNED BY DATE

/ I
TIME

:
SHIPPING NUMBER:

JE1
JACOBS ENGINEERING GROUP INC.

I 600 SEVENTEENTh STREET. SUITE I lOON DENVER, COLORADO 80202
I TELEPHONE(3o 595.8855 FAX(303) 595.8857 CR — A 1 57 2 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

TF7 A/

DISTRIBUTiON: WHITE - PROJECT FILE / CANARY - LAB RECEIPT / PINK - DATA MANAGEMENT I GOLDENROD . FIELD
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J 1
JACOBS ENGINEERING GROUP INC. EG
600 SEVENTEENTH STREET. SUITE 1100N DENVER, COLORADO 80202

ITELEPHONE(302,596-8855FAX(303)595-88S7 CR—Al 573CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

Afl LABORATORY NAME & ADDRESS: fl
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JJACOBS

ENGINEERING GROUP INC.
600 SEVENTEENTH STREET. SUITE 1 lOON DENVER. COLORADO 80202

___I TELEPHONE (303)595-8855 FAX C R — A 1 5 7 4,CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK1

PROJECT NAME:
m (DO 21)

L9ftATORY NAME & ADDRESS:
-

PROJECT NUMBE
L___________________________________________

505-Il
WBS CODE: SUBCONTRACT / DO. No. ? 2'.r c'

.
COLLECTION tr

SAMPLE
NUMBER ANALYSES 1 coNornoN

UI REQUESTED ON RECEIPTDATE TiME E zwo 01/)

A' (ot. Jar 4 deg C S S19315 519320CHIS74I1 f i(,i% ivoo

h17402 — I I —r- 1— 3 oz. Jar — I 4c C &— 51V31h 519321

—
Cl-A157403 ((I/ , 1 8 oz. Jar

4dejS
519315 519321

ôa
C14151404 :30 1 8 oz. Jar 4 deg C 5 519315 5119321

cL;

I
/

34
1 8 07.. 519315 519321

CR-8151416 1 8 oz. Jar 4 deg C S 519315 5119321 o5'

COMMENTS:

p 17j2.3
E LEASED______ PATE - 3lE7 V4$fY

DTE TIME

/ i :_/j 3i
TURNAROUND TIME

RELINQUISHED BY DATE TIME

/ /

RECORD RETURNED BY DATE TIME

/ / : SPP
DSTPBUTION; WHITE - PROJECT FILE / CANARI - LAB RECEIPT I PINK - DATA MANAGEMENT / GOLDENROD - FIELD



qjj.ôs-
JE

JACOBS ENGINEERING GROUP INC.
600 SEVENTEENTH STREET, surr 1100N DENVER, COLORADO 80202

___I TELEPHONE(303) 596-8855 FAX (303)595-8857 CR —.A 1 57 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME:
(Q 21)

T RATORY NAME & ADDRESS:

PROJECT NUMEEI11

WBS CODE: SUBCONTRACT I D,O. No.
51511

, ujCOLLECTION
SAMPLE
NUMBER

: ANALYSES :: CONOfl1OFI

DATE TIME . . REQUESTED . 0 ON RECEIPT
o>. < <0 •. . . . .
09)1'- > .

CR-1151511 f( iq.
1 8 oz. Jar 4 deq C S $19315 $19321

I I -+--_-4- LC S $193Z_— B
• CI-1157513 II 1 8 oz. Jar 4 deq C S $19315 $19321

6%
• (2-A151514 - j 1 8 oz. Jar 4 deq C S $19315 S19321

-8151515 1 8 OL. Jar 4 kg C S $19315 $19321

I 55 1 8 o. Jar 4 deg C S 519315 $19321
—

Cg-1ic75 1/( I64S a- vi 3o
g.Ac7cO P'S S'u?3c. Ji32O / 2..u,A,L —,

COMMENTS:

LET
— DA

•"g(aDAIt
/ /

TIME/2
TIME--

TURNAROUND TIME
'

ED BY

RELINOH
DATE

/
TIME

:

RECORD RETURNED BY DATE

I I
TIME

SHq/
[jTPJTION WHITE - PROJECT FILE / CANARY - LAB RECEIPT / PINK - DATA MANAGEMENT / GOLDENROD - FIELD
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JE
JACOBS ENGINEERING GROUP INC.
600 SEVENTEENTH STREET. SUITE 1 lOON DENVER, COLORADO 80202

___JTELEPHONE(303)595.8855FAx()5g5.8a57 c—i 6CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

1LBRATORY NAME c ADDRESS:PROJECT NAME:
irs (DO 21)

PROJECT NUMBE7 if€Si"5 tIQ24 '2
WBS CODE: SUBCONTRACT / 0.0. No.

fA /
• I

COLLECTION .
I

.
Ui

SAMPLE
NUMBER

> l . ANALYSES .. o CONDITION
DATE TIME REQUESTED . . . ON RECEIPT<iO— O- -> .

.
—

cR1151611 /117% 13 1 8 oz. Jar 4 deg C S 519315 519321

/5
cR-A151612 ((I7kjI (:rn 1 8 oz. Jar 4 deg C S 519315 519321

— /Lf
CR1151643 / ,q.

1 8 or. Jar 4 deg C S 519315 519324

—
.151644 u.. '?% (C) 1 8 or. Jar 4 deg C S S19315 519324

—

L CR-A1516$5 17 : 1 8 or. Jar 4 deg C S 519315 519321 /I
—.-——.-—

/7 /- 1 8 or. Jar 4 deg C S 519315 519321
)

L_
COM MENTS: 3

LEASJ._ TE
OATh

I /
TIME

:_

TURNAROUND TIME

RELINQUISHED BY DATE TIME

/ I

S/9/4Li
tJb

RECORD RETURNED BY DATE

1 /
TIME

: Sp7
EU}CAI: WHITE - PRGJECT FILE / CANAP/ - LAB PECEIPT / PINK - DATA MANAGEMENT / GOWEFJI1OD - FIELD



E'° ENGINEERNG GROUP INC.6 $EVENTEENT4 STREET. SUrE 1 1N DENVER. COLORADO 8C2
L I o.aas F )sS.8a CR — A 1 S 7 7 CHAIN OF CUSTODY RECORD

- USE A BALLPOINT PEN, SLACK INK. AND PRESS FIRMLY. INSTUCT1CNS ARE ON ThE BACK

PROJECT NAME: 73 ( fl 1LABORAIORY NAME & ADDRESS:

PROJECT NUMEE 547944

WES CODE:
545-41

SUBCONTRACT I 0.0. No. %54.— L

COLLECThJ =. >c

SAMPLE. I : c•m
• DATE : _____ . .

RECLESTE CU RECPT

Q-i.15T111

CA15flI2 Itk
.-2

/ .-A1577I4 Ti i'fl( '7 3

' 1
(4J

1 8 oz. Jar

8 o. Jar

4 C

4 deg C

Z

721E
321

S S13315 51532*

S

S 515315 513321

— ,1 8 oz. Jar

Li--
4 deg C

C1-1577I5 1 8 o:. Jar 4 deq C S 513315 515321

n
T 3 o. Jar 4 deg C S 51315 513321 ft

/ i1/qi. / zo_H 13Th-'-L
COMMENTS:

C ELEASEO BY
DATE•• TURNAROUND TIME

C1 BY DATE
/ /

TIME

:

RELINQUISHED BY DATE TIME

,) (r&/i & .

-
RECORD RETURNED 81 - DATE

/ /
TIME

:
SHIPPING NUMBER:

000064

1

I—

DIPJTC: W-TE ppj FI CANARY - L..E RECE/Pr / PINK DATA N !IAGEN1ENT I GC2ENRCC . FiELD



TjC(': W)—E - ECT - L' E'EPT / Pt'.( - DArA AGEMEnT /

w'*t.'C L IJ t'i7( j//,'n

ANALYSES
EC4J9TED

O1f)fl6

EC NAME; U2SuLL
113 (D 21)

JJACOBS ENGINEERING GROUP INC. (-1/ -3
SEVENTEENTh STREET, SUrTE 1 iN DENVER. CCLORAQO 8C2C2

___!TELEPHONE(X5S.a&SFAX)5g5.8aS CR—Pu s-7CH.4IN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUC11ONS ARE ON THE BACK

LA8ORATQY NAME & ADRESS _______



JE1
JACOBS ENGINEERING GROUP INC. 9 //

I 600 SEVENTEENTH STREET. SUITE 1 lOON DENVER, COLORADO 80202
I TELEPHONE (303) 595-8855 AX (303) 595-8857 CR — Al 5 7 9CHAIN OF CUSTODY RECOR'3'8

USE A BALLPOINT PEN, BCK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON E BACK

ECT

PhOJECT

NAME: I

CRS1LLTh(DO21)

NUMBEF7 I

LABORATORY NAME & ADDRESS44I_________________________—

WBS CODE:

COLLECTION
SAMPLE
NUMBER DATE, TIME

SUBCONTRACT I D No.

O
I- > ANALYSES

REQUESTED
->

,-
CONDITION

ON RECEIPT
.

CR4151901 /( iJ/I ,, 1 Soz. Jar 4degC S S19315 519320

—

PL.ItUQB2_ . ¶ ,w 32? - I di—

CR-A157913

CR4157904

CR4151915

i
Ii_Jç,

1Q7

Ii IiiIf ii j.
)) IflI,tp :(43

,
,'ij

ij

1

1

1

8 oz. Jar

8 oz. Jar

8 o. Jar

4 deg C

4 deg C

4 deg C

S

S

S

S19315 519320

519315 519321

519315 519320

/

CR4151906

/91
J) I/I-__) 1j pij 1 8 oz. Jar

Lj.
7

4 deg C 5 519315 519320

C ) 43 5'
g(

COMMENTS:

LECT & BY TIME

DATh TIME It RELINQUISHED BY DATE TIMEj j

RECORD RETURNED BY DATE TIME

/ /
SHIPPING NUMBER:

(I •' II I// I, J
cvii

DCTfBUT!ON:VJHTE- PROJECT FILE /CANAPI- LAB REcET / NK - DATA MANAGEMENT / GOLDENROD - FIELD



J E
JACOBS ENGINEERING GROUP INC. I(//I'7
600 SEVENTEENTH STREET, SUITE I 100N DENVER, COLORADO 80202

TELEPHONE(303)59.8855 FAX(303)595-8557 CR — 1 5 aeCHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE O,THE BACK

PROJECT NAME:
n (DO 21)

LABORATORY NAME & ADDRE.4}_7/
PROJECT NUMBE,1 -
WES CODE: SUBCONTRACT I DO. No.

SS-01

I COLLECT

—- --
ION I"J I x

SAMPLE I
—

NUMBER Q,4 < I ANALYSES I CONDITiON
DATE TIME E REOUESTD . ON RECEIPT

IO >
CR-A158111 // iiii'9 1 8 cz. Jar 4 deg C IS SV9315 519321

j
CR-A158102 ;) /j) p :j 1 8 oz. Jar 4 deg C S 519315 S19321 QI

1) I/)(1 iç :3 1 8 o. Jar 4 deg C S 519315 519321

—
CR-M58114 / b - 1 8 o. Jar 4 deg C S $19315 $19321

— I

L

Cli A158115— —J-4,. : L S-Jar-— 4-deq-C- S— 619—!V93 , I
—

F

--------

Ck-AIS8NG . 1 8 oz. Jar 4 deq C S $19315 $19321

.____.___.1

"41k /937iJ

--
!LL
—

—

—
I J$ .-

COM MENTS:

DATE TIMEy 3i/: TNROUND TIME

DATE TIME RELINQUISHED BY DATE TIME
I I '( 9(j / I

RECORD RETURNED BY DATE TIME

/ :

SHIPPING NUMBER:
-'-

D:GTRIBUTION: WHITE - PROJECT FILE / CANAR'/ - LAB RECEIPT / PINK - DATA MANAGEMENT I GOLDENROD - FIELD



JEJOBS
ENGINEERING GROUP INC.

I 600 SEVENTEENTH STREET, SUITE 1 lOON DENVER, COLORADO 80202 3 i 00
___I TELEPHONE (303) 59-8855 FAX (303) 595-8857 CR — A. 1 5 a iCHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BCK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK pc,
LABORATORY NAME

lii ARIi-



323401

/
/
-3/

JEI
JACOBS ENGINEERING GROUP INC. 7 C.-D 2-S j—c
600 SEVENTEENTH STREET. SUITE 1lOON DENVER, COLORADO 00202

___ TELEPHONE(303)596-O8S5FAX(303)595-8857 CR—Al 5B3CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME: ( fl) LABORATORY NAME & ADDRESS: AI Inc.

PROJECT NUMBE47* s iapie Aveane

WBS CODE:
51511

SUBCONTRACT / D.O. No.
Torrance CA 91513-

.

.

SAMPLE
NUMBER

COLLECTION
U)

WV)-'-i
Ez

O
w.

wz<
uiW.4a.O_)..°-

.

W w<>

.

.

ANALYSES
REQUESTED

.

CONDITION
0 ON RECEIPTDATE TIME

Cl-1158301

C&'4158312

3 h (i

3 t17 /
1 1 L Aiber Clau

1 L Aiber Clau

4C 12S04

4C 82S04

1

1

1418.1

1418.1

, TC.7(

CR-A
/53O3 3/5/97 I3O I &SW

C-tçq 3,, II A1)� ) - L U2o4 Oi Ld /8.

y
I____/

COMMENTS:

COLLECTED &
REL,,Y S.,A

RECEIVED

DATE(cfl
DATE

3, 9-

TIME

TIME
0:

TURNAROUND TIME

RELINQUISHED BY DATE TIME

/ /

RECORD RETURNED BY DATE

/ /

TIME

:
SHIPPING NUMBER:Fie 92823s

DISTRIBUTION: WHTE - PROJECT FILE / CANARY - LAB RECEIPT / PINK - DATA MANAGEMENT I GOLDENROD-FIELD



334O2

'JE0 ENGINEERING GROUP INC. ' 7 CL) '-'S CJ3-
I I 600 SEVENTEENTh STREET. SUIrE I lOON DENVER, COLORADO 80202
L CR—Al saCHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME: in ( 21) LABORATORY NAME & ADDRESS:

PROJECT NUMBE.,* ill !aple Ivnne

WBS CODE: SUBCONTRACT / D.O. No. ci SI3-
.

SAMPLE
NUMBER

.

COLLECTION
—i-—

E.
;;wO
w<

oLQ

Wz
Zwo I>

,c

40!
.

.

ANALYSES
: REQUESTED .

.

o I CONDITiON
0 •ON RECDPT.,

I_______—

DATE TIME

Cl-1158411 .3iqi 1 1Lbber1au 4C17804 1 1418.1 r'c,'
CP-A/çL
/5g-o3

3/4t/7

s/s-/ri

75O

irioo

'-' I

I

IL/
jL4L.

W

/5C,W

l4I
E4IBII J

I7-___I

ci2
COMMENTS:

RECORD RETURNED BY DATE

I I
TIME

:

SHIPPING NUMBER:

COLLECTED & REL?kSED BYçj.L)&.--'-..,--- - ----.n_u v,

;, 'S

DATE
.'ç,(,,,qe

OATh

3,7,Ir?

TIME
!( .O

TIM
j0 :i—

TURNAROUND TIME

BY DATEJ ' liME

DISTRIB1JflO: WHITE - PROJECT FILE / CANARY- tB RECEIPT / PINK - DATA MANAGEMENT / GOLDENROD - FIELD



9
J E

JACOBS ENGINEERING GROUP INC.
600 SEVENTEENTH STREET, SLBTE flOON DENVER, COLORADO 80202

___ TELEPHONE(303)585-8855 AX(300)595-&S57 CR — . 1 5 B 6 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK. AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

..HlPPINc,

NJMLEF:_&K

csuLLirBfDo21
NAME & ADDRESS: Inc.



JECOBs
ENGINEERING GROUP INC. '34O4-

600 SEVENTEENTH STREET, SUITE I lOON DENVER. COLORADO 80202
I TELEPHONE(303)595.8855 FAX30595-8S57 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK f>C) ,i4

& ADDRESS..-,
-

P' IECT NAME: /7f3' (/) LABORATORY NAME

p ..ECT NUMBER:

O47'cib s- '-e
WBS CODE: SUBCONTRACT / DO. No.�,c; o / ,2/7 -

COLLECTION O w
NUMBER ANALYSES 1 CONDrnONSAMPLE

DATE TIME REQUESTED 0 ON RECEIPTI <u DQ Q.> 0-—--—__
/ ,-', / '/i4 7&� 3J 5&'93,c ZC --4/5t? 1//€, *O 6Z,y Q_
COMMENTS

CO LECT ELEASED BY DATE

/,1/3,t
TIME

/(.-a,
TURNAROUND TIME

DAT.E

It11L419,
TIME

c2±?
RELINQUISHED BY DATE

i /
TIME

:

RECORD RETURNED BY DATE

/ /
TIME

:
SHIPPING NUMBER:

DISTRIBUTION: WHITE - PROJECT FILE / CANARY - LAB RECEIPT / PINK - DATA MANAGEMENT I GOLDENROD - FIELD



J E
JACOBS ENGINEERING GROUP INC. ciLk SCII
600 SEVENTEENTH STREET. SUITE I lOON DENVER, COLORADO 80202

________ TELEPHONE (303) 595- 8855 FAX (303) 595. 8857

USE A BALLPOINT PEN, BLACK INK, AND

' C/<o
CHAIN OF CUSTODY RECORD

PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

E6

PROJECT NAME: f3 () LABORATORY NAME & ADDRESS:

PROJECT NUMBER:

WBS CODE: SUBCONTRACT I DO. No.s —(
COLLECTiON O w

wCI) crz Z IUWSAMPLE wNUMBER
DATE TIME E

——.�.
.

*AIS'lio) U// o2:z� 1N /

,3 C. Aip&i A'i-e./4 653—

ANALYSES o I CONDITiON
REQUESTED a RECEIPT

1=2 C—

S
i,

: iif/ —-_______
2.—M5V/o: I 1) PLJ J I

COMMENTS:

C L ASED BY DATE TIME TURNAROUND TIME

,-
RBEIVE Y

c'4——

/iJ'I/t':CO
DATE

/1i"tii.!,_TIM RELINQUISHED BY DATE

/ 1

TIME

:

RECORD RETURNED BY DATE

/ I
TIME

:
SHIPPING NUMBER:

DISTRIBUTION: WHITE . PROJECT ALE I CANARY - LAB RECEIPT I PINK - DATA MANAGEMENT I GOLDENROD - FIELD
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JE1J0 ENGINEERING GROUP INC. 7
600 SEVENTEENTH STREET. SUITE 1 lOON DENVER, COLORADO 80202

L I TELEPHONE(305) 596-8855 FAX(303)595-8857 CR — A 16 1 5 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN. BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME: flWJ Am ( 21) LABORATORY NAME & ADDRESS: A1 LABOJI!OJJJS, 1K.

PROJECT NUMBESlW 638 Kaple Avenue

WBS CODE: SUBCONTRACT I D.O. No. To CA p543-

SAMPLE
NUMBER

COLLECTiON wtn-''°
E

O
W.(

wZ<
C)O)*-

.
WW

I
Lu I-.<

i
40u

.

ANALYSES
REQUESTED

CONDITION
0 ON RECUPTDATE TIME

•

-A1615I1

Cl-A161S12

3 4t7L97

So

1

1

L Aer Glass

L Aiber Glass

4C 82504

4C 82504

1

1

1418.1

1418.1

Cl-A161543 3 (:7 I 0 A .LAiberGlau 4C82504 1 1418.1 !
--A

- Q-A161514

/(I5o�

3W'7

3ft?7 /4.20

I I Aer Glass

l(-4.L

4C 12504 1

W

1418.1

Fi8.I .R-A /'/ /1..A4e.. /4eSA W E'-I-I(

COMMENTS:

TIME TURNAROUND

? L2 "4 QUISHED B
dA/ TTi

DATE RELIN
)___

DATE

/ /
TIME

:

RECORD RETURNED BY DATE

/ I
TIME

:
SHIPPING NUMBER:

DISTRIBUTION: WHITE - PROJECT FILE / CANARY /B RECEIPT / PINK - DATA MANAGEMENT / GOLDENROD - FIELD



- R-A1616I4

/Ct—A

/ •-A

CDMMEUTS:

333408

1 JACOBS ENGINEERING GROUP INC.
600 SEVENTEENTH STREET, SUITE 11 EON DENVER, COLORADO 80202

J TELEPHONEI3O3) 595-8855 FAX1303)595-8857 CR —Al 6 1 6 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME:
m (DO 21)

LABORATORY NAME & ADDRESS: Paragon

PROJECT NUMBEl* 225 Couerce Dr.

VIBS CODE: 511 SUBCONTRACT / D.O. No. it. Collins CO -

SAMPLE
UMBER

__
"CR-A16161

'CR-A16162

• CR416163

U')

COLLECTION

1
DATE TIME

-...--..-
'

( 1 .3''7 1'+ILI f"'

3

1 Gal Foly

1GalPoly

11 Gal Poly

:c
ANALYSES o CONDITION.

REQUESTED 0 ON RECEIPT

lONE 1 519315 5132e

101K 1 519315 S1932

—

101K 1 519315 S1932

11 Gal Poly 101K 1 519315 s132e c

3//17/qO j,4 ,
Lh 1y

7 di!\i TL
DATE TIME

/ —---1i---- f
I

I .-_
RECORD RETURNED BY DATE

L_L
TIME -—

SHIPPING NUMBER:

7 WHITU - 1ROJ[C1 IILE / 1/-NAPI - L/-- i-EIPT / FINK - DATA MArJ-EME / IrJWENPC)D - FEJ



334O

'JE
JACOBS ENGINEERING GROUP INC. 7 H!
600 SEVENTEENTH STREET, SUITE I lOON DENVER, COLORADO 802I2

I TELEPNONE(3o359.ss55 FAx(o2)5g5-8857 C — A 1 6 1 -7 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN. BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME: ( 21)
L&BORATORY NAME & ADDRESS:

PROJECT NUMBE1
Maple Avenue

WBS CODE:

J

SUBCONTRACT I D.O. No.

[ Torianee CA 9513-

.
.

- I.'
COLLECTION Ow Wz wuJSAMPLE .

ANALYSES . . . coplomoN
NUMBER

DATE TIME LII REQUESTED 0 ON RECEIPTi.> L. ....
CR4161101

CR-A161102

CR-A161103

C141611e4

i4I3b-1 1

k/-9-çL 1
UI2

.I3 34 1

1 L bber Glass

L bber Glass

1 L Aiber Glass

11 Aiber Glass

4C 12S04 I MiLl

4CH2SO4I MiLl

4C H2fiO4IB4l8.1

4C 112S04 I MiLl

j,
T.'- (/r'

CR-Al61105 1 lLkberGlazs4CH2SO4I E418.1

I — a -
- L

LL,4v,
//iX27 t Zó pij I

L E
E i (

-

1__—___ -
COMMENTS:

C LLE D ASED BY DATE TIME4f9 iic; TURNAROUND JIM/7 j)
EIVE Y ,TIM REUNQUISHED BY DATE TIME

SHIPPING NUMBER:

RECORD RETURNED BY DATE TIME

:

DISTRIBUTION; WHITE - PROJECT FILE / CANARY - LAB RECEIPT I PINK-DATA MANAGEMENT I GOLDENROD - FIELD



& SEVENTEENTH STREET. SUITE I 1N DENVER, COLORADO 6C202
TELEPHONE {303) 595. 8855 AX (303) C R — P 1 6 1 C HA) N OF CUSTO DY RECORD 3410

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME:
CS1KLL Th (DO 21)

PPC'JECT NUMB

.ODE:
5541 SUBCONTRACT / 0.0. No.

LABORATORY NAME & ADDRESS:
ParagoQ

2.25 Couere Br.

It. ColLins CO -
. . .. .. ,. .... ..:..., . .. . . ..... I

- COLLECTION
SAMPLE L- .J-' 1

W< U)> '
NUMBER

DATE 1IL4E I I<_. —I o •>
-1d61aa1 Ir7 jI:3ç _[1 1 Gal Poly ojX 1

Cl6182 2� 4'tJ '1 1 Cal P01! IOIX I

/613 Ii Gal Poly JO I

1

ANALYSES o: CONDrnON
REUESTED. ON RECBFT
.. •_•____

S19315 S1932

315 S19329

315

- CR-k16184
LJJ3h7f j 1 1 Gal Pal! JOIX I SI315 ST932

ci..
-&1185

13
1 1 Cal Poly IC I Si31S ST932

—;—-,
I : 53jS "i3Z

c? JLf7iI26 07

C3MMENTS:

hEIVEYr h
DATE

f
TIME

RECORD RETURNED BY

________________________________,

DATE

/ /
TIME

SHIPPING NUMEER:

CT JiCI /A- , P-C. / CN-JTI Li-B fT,C P / PINK DATA MANAGEM 1 I GOLD OD rI..D

fl1)1)fl2



c7J,f32
IJEIJAc0Bs

ENGINEERING GROUP INC. Cc3 234i1
1 600 SEVENTEENTh STREET. SUITE 1 lOON DENVER, COLORADO 80202

I I TELEPHONE(30S95-8855 FAX(3o3)595-8857 CR—Al 6 1 9CHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

PROJECT NAME:
CIIISIELL APE (DO 21)

LABORATORY NAME & ADDRESS;
EMAI LAEOWORIES, lEt.

PROJECT NUMBER:
G41910 630 Maple Pvenue

WBS CODE: SUBCONTRACT / DO. No.
515-01 Tortance C 90503-

U'
•

COLLECTION . O
SAMPLE ...- t> • ANALYSES CONDITION
NUMBER

DATE TIME : .
REQUESTED 0 ON RECDPT

.
c)

gos.
- -

cR4161902 1 L
Aiber_lasz4C

H2S04 I MiLl

CR-A161903 I I L Aiber Glans OC R2S04 I E418. 1

—

'' iz) "•'

COMMENTS:

LLET RELEASED BY DATE2�;) TIME'7:A TURNAROUND TIME
[*7

C D BY

c;_ç-i
DATE

t1/24./b/
TIME

?4J
RELINQUISHED gcj DATE

1 /
TIME

;

RECORD RETURNED BY DATEii TIME

:
SHIPPING NUMBER:

L

DISTRIBUTiON: WHITE - PROJECT ALE / CANA- LAB RECEIPT / PINK - DATA MANAGEMENT / GOLDENROD - AELD



rir'' j 4 irr r:.—1c— r ' - " W flAT TT / -'j-v flrJy''j - nc r-,

33-3412

JAcOBS ENGINEERING GROUP INC. '2.Y2'
eco SEVENTNm STREET. SurTE I lOON DENVER. )LORADO aL TELEM.IONE (3O 006.0166 FAX(3OO) 505-8857 CR— A 162 0 OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK. AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

/

1.

PROJECT NAME:

CLATh(DO21)
LAIORAIORY NAME & ADDRESS:

PROJECT NUMBER:• 225 Coerce Dr.
WBS CODE:

sos-u
SUBCONTRACTi D.O. No.

ft.CoUini

SAMPLE
NUMBER

.

-&12N2

COLLECTION O w
a

c-
1 1 Gal Pely

,vj 1 Gal Poly

—
U1

ANALYSES
REQUESTED

o>

1 111519315
Ifl 1 09315 519320

.0
-__

CONDITiON
ON RECDPT

-
DATE TIME

I 1:
p4

Cl-I1*3
',I ,J 11 Gal Poly 1 09315 519320 03I'-'

1L2o 9L7 .) c 5- 2-

COMMENTS:

-
JAROUND TIME" Z4L_—- DATE liME

'OL RELEASED BY i DATE TIME

DATE TIME4iL''io9: //

RECORD RETURNED BY DATE

I
TIME

SHIPPtNO NUMBER:



JEJOBS
ENGINEERING GROUP INC. 3413600 SEVENTEENTh STREET. SUITE 11 OON DENVER, COLORADO 80202

I TELEPHONE(303)59-8855 FAX303 595-8857 CR —Al 6 iCHAIN OF CUSTODY RECORD
USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

!STRIBUTION; WHITE - PROJECT FILE / CANARY - LAB RECEIPT I PINK - DATA MANAGEMENT I GOLDENROD - FIELD

PROJECT NAME:
MB (DO 211

& ADDRESS: AI LABOR&!OI1S, IIC.



-- - -- TTht t4fl
—— .-— .——— 4. 1 .4 — ••_ i.a4 .. —— e.4r...c7....r..r.4.. — —

I.— — •. r — —_ ' ."t — — r —. C' —

a ''' ;r c.
4-. -. —- - - .4— — --- -'- — .-. -,-.- j't' -'-. - '.4I' — S,7r .ar-.1-I.."- •-. ..,.. 4 -

— —— — — r — r -.— . — — .——. • t j — tt#y_#._ —. -'- — —
— — t._.t. n — — ..—r_ — —c:-_--4:-:.t--;:'..-t't.-._ ..--.'-" -:. •-.'ilLa r----•. .-.-'.n.7;

- - - C -— - — -;-

IJEtJAc0BS
ENGINEERING GROUP INC.-

I SEVENTEENTH SWEET. surr 11)N DENVER. COLORADO 80202
___.TELEPHONE()596.SSS5FAX3CZ5s.8357 fl—75 5 S2CHAIN OF CUSTODY RECORD

USE A BALLPOtNT PEN. BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

CAEELL L'B ( 21)



JECOB5
ENGINEERING GROUP INC. 2'3415

600 SEVENTEENTH STREET, SUITE lOON DENVER, COLORADO 80202
I TELEPHONE 03) 595-8855 FAX )303) 595-8857 CR — A 1 6 Z3 CHAIN OF CUSTODY RECORD

USE A BALLPOINT PEN, BLACK INK, AND PRESS FIRMLY. INSTRUCTIONS ARE ON THE BACK

CARSWLL ATh (I 21}
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APPENDIX C

Soil Probe Boring Logs

I:\CARSWELL\05G47900\WP\WSA\APPCVR.DOC Draft
IRP-J03-05G47900-MI 7-0001 6/30/97 Recycled



Borehole ID: $SEIA 101
BORING LOG Sheet_Lof

____ 334i8
Location

WSA
N I Project Number

S4uciy I D57?oe
Company I Driller

o cc*.i p. I

Equipment I Drilling Method I Borehole Diameter

IG-1& I Zw.
of Sampling Devic.. P" / ' K 2" !fe

Hammer

Driving Wt. Drop

LTCCODE (IRPIMS) Site ID LPRCODE (IRPIMS)

led DepthGround Elevation Total Dril 2.0 c+
Datefri e Drilling Started Date/Ti TWaI Depth Reached

ll/4' ,c:ic ,,:os
Water Level (bgs

First Final

Hydrogeolo jOt Checked by/Date

i?). I

Description (include sketch in field logbook)

—

:
:
—

2-
: =

o

go

Description

(Include lithology. grain size, sorting, angularity, Munsell color name &

notation. minerology, bedding, plasticity, density, consistency, etc., as
applicable)

(a-) - 1Ao.l sy(tt"1€) cLyij,',, - . si—----
EO

c

0
U

0
U

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)
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Borehole 0: &SeTAqOa.
BORING LOG Sheet±of±

Location

WSA
Project Name I Project Number

&de15S S-LL I O*"7 ?oo
Drilling C'mpany I Driller ,...y—i.
Drilling Equipment Dnlling Method Borehole Diameter

i
Type odampling Device

/"x 2' Mi) /

LTCCODE (IPPlMS) Site ID I LPRCODE (IRPIMS)

I

Total DrilLed DepthGround Elevation

DatetJime Drilling Started Dateim Total Depth Reached

J44 '-
Water Level (bgs)

First Final

Sample Hammer

Type Driving Wt. Drop

Hydrogeologist I Checked by/Date

I
Location Description (include sketch in field logbook)

i'
'
Q
o

Description

(Include lithology, grain size, sorting, angularity, Muntell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., a,

applicable)

E,
rn
Q
Q,

0
.. Q,

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)— -
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I—::2 —:3 —::
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Borehole ID:_______
Sheet L. of,......L

342O
BORING LOG



Borehole ID: 1ToBORING LOG SheetJof 1

Location

dV
Pro ci N e I Project Number LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I

Drilling Company Dler
GEo Cop I DIscNf

I Drilling MethodDri1jng Equi

IL)1--
Borehole Diameter

Type of sampling Device

/ L Q' C/S5

Ground Elevation Total Drilled Depth4t
DatelTime Drilling Started DateiTi Totat Depth Reachedii/fc. '1ç fSoc
Water Level (bgs)

First - Final

eologist I Checked by/DateSample Hammer Hyd

Type —— Driving Wt. Drop /) t'(e€L)P I
Location Description (include sketch in field logbook)

D Z i—

—:-
1 -:

2 —

3 — —
:

56
7——

8

9——

o
m

Description

(Include lithology, grain size, sorting, angularity. Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

5;/'ty Cly(1 - DirIc yAylSLt b.'1A.44)

it..+J tiI
—. — — — — — , C) '— — —

We 41'e i'Ic

.,,

LS

).,' 0
b

,

It-

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

c0//i4
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BORING LOG
Borehole ID: ________
Sheet ...._L..orj._

313422
Location

WSA
Project Name Project Numberja, iy 05&'j-7foO
Drilling Co pany 11cr

Gc> C.p lse.'i L*
Drilling Equipment Drilling Method Borehole Diameter-f L1
Type of S'ampling Device

/'2' t,,t'4L cS S!Q€Yt

LTCCODE (IRPIMS) Site ID LPRCODE (IRPIMS)

Ground Elevation Total Drilled Depth

DateTime Drilling Started Date/Ti e Total Depth Reached

11f6/9c is i
Water Level (bgs)

First Final

Sample Hammer

Type Driving Wi. Drop

Hydrogeologist Checked by/Date

/3. /'Jee(y
Location Description (include sketch in field logbook)

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc.. as

applicable)

'.0
S>,

>,
so0

V
e0

—

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

5t+1d.y c eiyvkiiy row
(Iou. 3f Ll4 . ,
/of, W'P4L(9L I)CIjt!' Avu'1EJ4iir4s -f i.', de.

i' ctk ?IETMoS-A
It

.

i(o7 So1 sIow>' - bF'Ot'jj)
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Borehole ID: 8TE71??
BORING LOG• Sheet_jofj

33423
Location

WS/'t
Name I Project Number

s* I D'f 77oo
Company Driller

g0 I) €6i—
Equipment I Drilling Method I Borehole Diameter

GA'D6€ I15;jrtfPu4 I

LTCCODE (IRPIMS)

Ground Elevation

DateIT e Drilling Started/3o

Site ID I LPRCODE (IRPIMS)

I

Total Drilled Depth ,, ,
Date/rpm Total Depth Reached

r344P
of Sampling Device

x 2' ,/ 5S /ee(' Water Level (bgs)

First Final

Hammer

Dring Wt. Drop —
Hydrogeolo ist I Checked by/Date

/3. f1fdy I

Description (include sketch in field logbook)

j''
n0

o

Description

(Include lithology. grain size, sorting, angularity, Munsell color name &
notation, minerology. bedding, plasticity, density, consistency, etc., an

applicable)

E>, 0 E0

b

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

.-:
'
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6
7——

9——
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Borehole ID: ETA O7
BORING LOG SheetJof

333424

Lccatioli1A,SA
Name Project Number

ckv-ojc, OZ '17?oo
Compy Duller

GEb Coop. ISesitA*
Equipment I Drilling Method I Borehole Diameter

Ge1pkvI,e IDrP& I.2;'
of'ampling Device

X 4L' / ,'/cb'1,c Sfv

LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I
Ground Elevation Total Drilled Depth

Date/Ti e Drilling Started Date/Time I tal Depth Reached

1(7779 /3Oo
WaterLevel (bgs)

First Final

Hammer Hydropologit I Checked by/Date

Dring Wt. Drop — I
Description (include sketch in field logbook)

-
—::: :— —

— -

.:—

6
——

'

—

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &

notation. minerology, bedding, plasticity, density, consistency, etc.. as
applicable)

yC!4yCCJ1c
6ro&& (a,y.q/z iAy

- ofr.Jee1a

lAyyif
)!+ c(y Ol')t

'42- '/3—..
o
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Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)
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Borehole ID: )3Th?O8
BORING LOG Sheet_LofJ

333425
Location

WA
Project Name Project Number

Os7OO
Drillingm any 11cr

Ggo 4 Cap.
Drilling Equipment rilling Method Borehole Diameter

2

LTCCODE (IRPIMS)

Ground Elevation

Date/Ti e Drilling Started

Site ID (IRPIMS)

I

Total Drilled Depth

o .'-'
Dat im Total Depth Reached

Type ofampling Device
x '( P(AI1C c(vc

Water Level (bgs)

First Final

Sample Hammer

Type - Driving Wt. Drop

Hydro,eologi t Checked by/Date

ety
Location Description (include sketch in held logbook)

.S'

-

2 —

E

4 —

:
5—

6

7—

8

9—

'

:
-
-

—

:
—

—

n

—

Description '
(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology. bedding, plasticity, density, consistency, etc., as

applicable)

A/ t) - v, c(A%4yC73/i)
(14y iliJiy5''' '"
;,1/1,4e4 cLci. clAy CevM4Iuô 4f, J+& '.4..ye 7

/J 2sM2 4/) ,J
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Remarks

(Include all sample typea & depth, odor,
organic vapor measurements, etc.)
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Borehole
BORING LOG SheetJf109

333426
Location

WSA
Name Project Number

'4.eky L2E{79oD
Copany Driller

GEC) CO
g Mphod I Borehole Diameter

DrillingEqnt i 2
LTCCODE (IRPIMS)

Ground Elevation

Date/Ti e Drilling Started

/c'o

Site ID I LPRCODE (IRPIMS)

I

Total Drilled Depth

9>
Date/Ti Total Depth Reached

iç.oo
oVSampling Device

)" 411 ,,t( Mi 1ic Sf 'e LC
Water Level (bgs)

First Final

Hammer- Driving Wi. Drop

Hydrogeologist Checked by/Date

13 A/eely I -

Description (include sketch in field logbook)

:
: :: :——

: :
—:

: :

->

o

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

IAy a) - I3Ak U,sL
t.lt)f if* SAc'.

f?,is /i -Itk. c(e/AvJ crAki4J
mcs/-hW ZO t7( C1I4 4,('C/3)
£-(.4y.

—2---—-

e4te sL4e yeI/ois'4IA! 4p1pic- L/e/ iXIWL!, r*k
_Jw'1O w)4b( £wJ5.

c,4 bor A± 4t,O
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L

0
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—
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—

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)
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Borehole ID: &T,4d1lC)

BORING LOG sheet4_o14_

333427
Location

WSA
Project Name I Project Number

qckqyw4 +ucty I Oc'7'7Oo
Drilling (mpany I Drer

h
ng ethod '' Borehole DiameterDrilling Equipment

I
Type o Sampling Device

2"f' 4 P/,j+s�. 5Ieet'es

LTCCODE (IRPIMS) Site 11) LPRCODE (IRPIMS)

I
ed DepthGround Elevation Total Drill

Date/rim Drilling Started Date/Ti Total Depth Reached

C6:/o i,/7c co
Water Level (bgs)

First Final —
Sample Hammer

Type A Driving Wi. Drop Hydroolo ee /
Checked byate

Location Description (include sketch in field logbook)

' "
5

C_)

o

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerotogy, bedding, plasticity, density, consistency. etc., as

applicable)

o
E'

CI0

..

0'
u
0

b

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)
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Borehole ID: 3C4 I/i
BORING LOG Sheet_LofJ_

333428
Location

I Project NumberPro tN e
oz7?'OC)

Dnngopan0 I ller

G) Co I JLLTSeF( 6v
DrilLing Equipmnt / I Drilling Method' I Borehole Diameter

IAyectP4i I 2

LTCCODE (IRPIMS)

Ground Elevation

Date'i e Drilling Started

//fl7% o'7yo

Site ED
J

LPRCODE (IRPIMS)

Total Drilled Depth7
DateITme Total Depth Reached

c—
Type ofampling Device

5(q.z f //Mltc SfQeve
Water Level (bgs)

First Final "

Sample l-I1mnier Hydrogeologist I Checked by/Date

Type Ai4o DrivingWt. — Drop )' t'1ec/y I
Location Description (include sketch in field logbook)

' '
C..)

yo

Description

(Include lithology, grain size, sorting. angulaxity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

2
E
>,

'sl0
'B
5

0
U
b

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc--
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Borehole ID: BJ''J419/2
BORING LOG Sheetj_ofj_

333429

LOcatior\JSA
Project NumberPr ci N e

jg4' I
2ngpany I Dler1) C0Ap ILb1Le#4LA,e+
Drilling Equipment Drilling Methods I Borehole Diameter

LJro I/},+/.L-Li I 2

LTCCODE (IRPIMS)

Ground Elevation

DatefFi e Drilling Started

/'/?t7. Ib1oc

Site ID I LPRCODE (IRPIMS)

I

Total Drilled Depthq-4
Date/Time Total Depth Reached

u(7(c'
Type Sampling Device

a," ,D(AS"hc 3 lee LiC-
Water Level (bgs)

First — Final

Sample Hammer

Type :Ai4o Driving Wi. — Drop —
Hydrogeologist I Checked by/Date

/3 e (y I

Location Description (include sketch in field logbook)

'
'
0

LI

Description

(Include lithology. grain size, sorting, angularity, Munsell color name &
notation. minerology, bedding, plasticity, density, consistency, etc., as

applicable)

E
5'.

,
as0
'5

0I
Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)—
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Borehole ID: ________
BORING LOG Sheetj_of_L

______ 333430
Location si

Name I Project Number LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

kk1'J s-i4i I osG7bo I

Cmpany Her Ground Elevation Total Dnlled Depth

(1) A :j k+ B -c-t-
Equipment

1 Drilling Method ¼/ Borehole Diameter DateiTi e Drilling Started Date/Tme Total Depth Reached

(;:'* IAi—4 I - fi/C /t Cr:) /1
Water Level (bgs)ofampIing Devic' / ,L)//i (/ First Final

Hammer Hydro

Driving Wt. Dro
Checked byate

dude sketch in field logbook)

DescriP4t ÷ -cceJMe (,? /t?4r
Description Remarks

Eu o .
(Include lithology, grain size, sorting, angularity, Munsell color name & '
notation, minerology. bedding, plasticity, density, consistency, etc.. as (Include all sample types & depth, odor,

applicable) — organic vapor measurements, etc.)

L L
: :
- -
— -— —

: :
— —

:-
:
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:

d,y "a-V
Si if

ASA(1'
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Borehole ID: _______
BORING LOG SheeiJ_ofJ

333431
Location

WsA
Proect N e Project Number

&v1Jct Sfucy £7S79'OO
DrillingCo any 11cr

GEO 1yJe £L IeiL4-

LTCCODE (IRPIMS)

Ground Elevation

Site ID LPRCODE (IRPLMS)

Total Drilled Depth4 C
Drilling Equipment Drilling Methods Borehole Diameter

zeopiIo.
Type olSampling Dc ice"x/' ,( /YAshc S(eeves

Dat i Drilling Started Dat Total Depth Reached

//7,7% o:2o
Water Level (bgs)

First ---- Final

Sample H mer Hydrogeologist Checked by/Date

Type Driving Wt. Drop / /'/eeiy
Location Description (include sketch in field logbook)

>.

.5-
- -

:
2

-
—::3 —:

4&
5——

6

7——

8

9——

C

—

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, mincrology, bedding, plasticity, density, consistency, etc., as

applicable)

— ee.
CEAy IJi4 SAc (L3
d4 Zo-3o"/ £z 54,c1bCL.4 h,4(

ZOi(eS4 4fe//o'4'4 4Oos'j
ci y. #aIQYA*1y Co4eSk 5o

-______________

—- ?
o

—
Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)
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BORING LOG
Borehole ID: ]4 15
Sheet ._.Lof J_

333432
Location

W3A
Name I Project Number

-o vty CS 7 'O (
dmpany

Equipment ' I Drilling I Borehole Diameter

i)wc- Pt4, I 2"

LTCCODE (IRPIMS)

Ground Elevation

DatgiT e Drilling Started

b9:3o

Site ID J LPRCODE (IRPIMS)

I
led DepthTotal Dn

Date/Ti Total Depth Reached

i'/iT octo
Sampling Device

K (fi / P1,s4 r( 3/cc tiL
Water Level (bgs)

First Final

gist I Checked by/DateHammerAh Driving Wt' Drop

Hydrogeok ,,J.
Description (include sketch in field logbook)

'V
ii—

"
EL
o

Description

(Include lithology, grain size. sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

E
>,

q
o

-'

eo
u

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.):-
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—

—

4::
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BORING LOG
Borehole ID:_______
Sheet of J_

333433
Location

4ISA
Poject Name Project Number

f3A4-v4cl )LC\/ °7(0°
Drilling ompany 11cr

GOCP1O.
Drilling Equipment ruing Me oe Borehole DiameterlL
Type tkSampling Device

i-i--' w/ Ij,s+ic S kejr'-

LTCCODE (IRPIMS) Site U) LPRCODE (IRPIMS)

Ground Elevation Total Drilled DepthO 4
Dat i e Drilling Started Dat ime Total Depth Reachedio
Water Level (bgs)

First Final —
Sample Hammer

Type jAti+C> Driving Wt. Drop

Hydrogeologist Checked by/Date

f) v//e Lv
Location Description (include sketch in field logbook)

— . a

a

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

.
L)

5'
a

- Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)—:

1
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2
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{5Asue1 /b) iA, Ao11 i1'

(- Vei' pAIhJ
* iov ) di,14%/

l4 disk cfreC
P.J (4)i?¼i WJ'#% oCc4-ThvA( )i'
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Borehole ID: EETAd7/7
BORING LOG Sheetj_ofj_

333434
Location

Project,Name Project Number

kqJ SIs#ly OS6477OO
tller

GD
Equipment

15illing

Meod I Borehole Diameter

It+JJ& I

LTCCODE (IRPIMS)

Ground Elevation

Date/Ti e Drilling Started

Site ID I LPRCODE (IRPIMS)

I

Total Drilled Depth

Datc/TimTotat Depth Reached

Sampling Device Water Level (bgs)

" K 4- / P4 s4t. First - Final —
Hammer

HYdrol:g1,
Checked by/Date

,4rfb Dflying_Wt. Drop

Description (include sketch in field logbook)

'g 0

o

Description

(Include lithology. grain size, sorting. angulanty, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

B>,"
&Io

na0'' u0
'.'

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)
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Borehole ID:3TLA'21
BORING LOG Sheet_JofJ_

333435
Location

Name I Project Number

\ I

Company I wilIer

GEO Cc'j IL)jpciIei4,*.+
Equipment I Drilling Method3 I Borehole Diameter

IfrPu$Lt I 2
of amplin,g Device

,2" ,si / P14 !(c /et Y-

LTCCODE (IRPIMS) Site ID I LPRCODE (IRP1MS)

I
Ground Elevation Total Drilled Dgph

't.O 4+
Date/Ti Drilling Started Date/Ti Total Depth Reached

(32C)
Water Level (bgs)

First Final

H mer Hydrogeologist Checked by/Datep't) Drin Wt. Drop /"1 el7 I

Description (include sketch in field logbook)

'
U
go

Description

(Include lithology, grain size, sorting, angularity. Munsell color name &
notation. minerology. bedding, plasticity, density, consistency, etc.. as

applicable)

B,,

u

'a0
3.aa-

-a0'
Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

•%

— —

:
2—-

:
—

E

C (Ay@ - (,d/j2 3/,) LoylAJ S/4%.icI j.t&ii'c1
4cCSC- /)k jao%) 4tfo, e#e E4 L-.n4k iq

Ey C14yC4)- Rile L1'.'('13)& 4 -J iuko 4'ec5el J oAy
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BORING LOG
Borehole ID: &E7Acj9
Sheet _..L.of,J_

333436
Location

Name I Project Number

frgti*.i 5+4 I
tmpany I 11crco iL I4A4-
Equipment / I Drilling MethodJ Borehole Diameter

Eei.-o1i IA+Pi1

LTCCODE (IRPIMS)

Ground Elevation

Date/Time Drilling Started

ii/n/% /4L;10

Site ID LPRCODE (IRPIMS)

(

Total Drilled Depth

q;o 4
Date/Ti Total Depth Reached

ii/ei7C ,sqo
Sampling Dcvi e Water Level (bgs)'

f-J454,c Ske.W_ First — Final —
Hammer Hydrogeologist I Checked by/Date

4 t)4O Driving Wt. Drop — ' /¼IeeJ/
Description (include sketch in field logbook)

°
yo

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density. consistency etc., as

applicable)

5. Remarks

(Include all sample types & depth, odor.
organic vapor measurements. etc.)
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1)-
Borehole ID: I.J

BORING LOG Sheetj_of.J

333437

Location\A,,SA
I Project NumberName/QChI( I O47'tco

Cb/npany I tllerG Ith-44.4
LTCCODE (IRPIMS)

Ground Elevation

Site ED I LPRCODE (IRPIMS)

I
Total Drill

edDePth4
Equipment

/ I Drilling Method "i I Borehole Diameter

rec)v-he I+/Zs1 12"
Date/Tim Drilling Started

ti/i,/9 ic� Date/Tim Total Depth Reached

///f/f4' /�tIo
of"Samptiug Dc ce

' ci/ PI4i 5ke v:
Water Level (bgs)

First Final

Hydrogeologist I Checked by/DateH

Y'b) Driving Wt. — Dro 13 Al ee/y I

Description (include sketch in field logbook)

'
. yo

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation. minerology, bedding, plasticity, density, coneistency, etc., as

applicable)

'0,
cn0

,,
'5.

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

- -
— —- -

:

: :
—

—o esi,cL Csc-L-,,Id-
'-.i )4L ct4y. No*.'-cIilIy —4k

CLAyCC4)-typf/c
GbcdLc 1-4.tD (i4l) - JL6/II

ti yC2.5Y'/i)1rwLfl?e (tdb C231'%JdAy H4,Jf
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Borehole ID: B3r I
BORING LOG Sheet4ofJ_

333438
Location

vvSA
Project Name Project Number

3-U1 477cc
Drilling CoThpany

cff{) C13.
Dnlling Equipment I ,rillingMethod I Borehole Diameter

(9€P2Jk. IOiktP1 I
Type of ampling De

2 '— / /'4-54lc

LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I
Ground Elevation Total Drilled Depth 4 o.
DateiTim Drilling Started DatelTme Yotal Depth Reached

I57k /sss
Water Level (bgs)
First — Final

Sample Hasnser Hydroge

Type /11i45 Driving Wt.' Dro olt f
Checked bylDate

Location Description (include sketch in field logbook)

.
—

, '
E

LI
ba

—

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &.
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

E
s.S

D

'e0
'°.t

0°i,
Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)
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I —.
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6
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8
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Borehole ID: g:s-E174?zz
BORING LOG Sheet Iof

333439

LocatioI2,S

Proect Name Project Numberkctø S'hy
Drilling Co?lpany 9çilleriI&4

g Method I Borehole DiameterDrilling Equipment

t Pus I

Type or Sampling Device

.. (j( //4dic S '(!.(

LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I

Ground Elevation Total Drilled Depth

c-4-.
DateiTime Drilling Started Date/Time Total Depth Reached

0 ;f s I I//f , q-
Water Level (bgs)

First Final

Sample Hammer

Type Driving Wt. Drop

Hydrogeologist. ely Checked byate

Location Description (include sketch in field logbook)

-:-
- -

2 —
:
:

-
:- -

4 — —

6
7——8
9——

Description

(Include lithology, gmin size, sorting, sagulaty, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency. etc.. as

applicable)

4 3o-4% -c 1&w4'iA4iy, s&c*. fs - cIe
EI scjk ôs'4w/t

S Cs:)
..ç SA J4 2c—3°% CA A.

fr - --

>,
sir

—

0

E

—

0

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)
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BORING LOG
Borehole ID&fET472
Sheetj.._ of _j_.

333440
Location

Ws4
Name I Project Number

S"h4 I
Co(pany I Driller

i
I Borehole DiameterngEquipmnt nMphOd i 2fcfrcJe_

of Sampling Device2 xq ti/ P/iftc

LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

ledDe thGround Elevation Total Diii

Date/Time Drilling Started Date/Time Total Depth Reached

(1ñL/',c '9:3
Water Level (bgs)

First Final

H mci
V'k'b Driving Wt. — Dro"

1-lydrogeologist I Checked by/Date

B, I

Description (include sketch in field logbook)

''
'
,

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

.0
E>,
'.'
I,.)

0
'B

4.'

0U-

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

:
:

— —
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-
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ClAyCcL-iJev.ydAø.Icc74yl4
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Borehole ID:B37?
BORING LOG Sheetj_ofJ

333441
Location

yVS,4
Name I Project Number

Ak,SAJ I os q-?%20
LTCCODE (IRPLMS) Site ID I LPRCODE (IRPIMS)

I

Coiitany I llerG c0, .
Equipment I Drilling Borehole Diameter

/.J5L1 [2(1

Ground Elevation

Date/lime Drilling Startedii/4

Total Drilled Depth

%-• O 4.
Date/Time Total Depth Reached

oYSampling Device Water Level (bgs)

/ /3/4d S / First Final

HaiWner Hydrogeologist I Checked by/Date

Driving WC Drop /'/ee/y I

Description (include sketch in field logbook)

'
—

' -
-

- -

."

U
go

Description

(Include lithology, grain size, sorting, angulanty, Munsell color name &
.

notation. minerology, bedding, plasticity, density, consistency, etc., as
applicable)

.5)iijy CLy(ci)- ve7'ret)c(y H6 3o-O%
Cø&te 6-S .so.Q+ £oo+ iz cJee11

AX,

CLAy CL M,tlkd +
(z.s/'), J 11t p((oet

'

bv42.5Y %) &Ly Ve1y -/cc.d
pL4dk.

',0
E m

E,
e
U
u

Remarks

(include all sample types & depth, odor,
organic vapor measurements, etc.)
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&SETA

Borehole ID!_/S(Cre,Ffk1'\BORING LOG SheetJ)
333442

Location

WSA--1± #y/e
Pro N e I Project Number

IbS7?Oc)
Drilling Company I LillerGeo - I &1

LTCCODE (IRPIMS)

Ground Elevation

Site ID I LPRCODE (IRPIMS)

I
Total Drilled Depth

Drilling Equipment flung Method I Borehole Diameter Date/Time Drilling Started Date/Time Total Depth Reached

,'Z)'c. 12t1
Type ofLipiingDevice Water Level (bgs)

'' &v/ Askc S/ee ve. First Final —
Hydroplogist Checked by/DateSample Hammer

Type Driving Wt. Drop /1S, !4ee_11y I

Location Description (include sketcji field logbook)

- - { -+rwxe,' ?4cI // Sivi4je —
Description Remarks-

E C
5', 0 00 (Include lithology, grain size, sorting, angularity, Munsell color name &

notation, minerology, bedding, plasticity, density, consistency, etc.. as (Include all sample types & depth, odor,
applicable) organic vapor meaaurements, etc.)— —

c, Ca— tk.- Akpy (io'i14?/,)
— —cky c- .-t,.7— —

:
2 — —

:

ClAy'
(iB,) ,4tA 1/94 t

ye(tcsLi vC/otiL '/ c'q.
-k-cc1 *

''
IL,
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:
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7 — —
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CCL4ystoie_ tV(SY7k)C I ctte, HAS. rC#4tW4 4ais4
-(lc)c. Bt4e . ooJlA 4A.('

L
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Borehole _______
BORING LOG Sheetof

___ 333443
Location

Project Name Project Number

Drilling Company Driller

LTCCODE (IRPIMS)

Ground Elevation

-
Site ID LPRCODE (IRPIMS)

Total Drilled Depth

'12 L2-
Drilling Eqtment Drilling Method Borehole Diameter Date/Time Drilling Started Date/Time Total Depth Reached-
Type of Sampling Device

L 2-5 Os'.- pIf b.YrC
Sample Hammer

Type DrivingWt. Drop -

Water Level (bgs)

First /344. Final t44.
Hydr geologist Checked by/Date

Ja4io,i
Location Description (include sketch in field logbook)

',

-

n

-
Description

(Include lithology. grain size, sorting, angularity, Munsell color name &
notation, minerology. bedding, plasticity, density, consistency, etc., as

applicable)

E

u-
"

- -
Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

2— -::
13

—

54

—



Borehole ID: 1

BORING LOG Sheet tof_L

333444
Location

Ws -- i-
N e Project Number

Jb.rS4JCZY IO4?c(0<,
Company I Driller

GEc) I ,[)ôic. Ieidtiq,+
Equipmen3 prilling Metd Borehole Diameter

L)frec-IP's4 12"
ofampling Device

'X. (. //'i'c 5 fee VC..
Hapsme.

DrivingWt.
—

Drop

LTCCODE (IRPIMS) Site ID (LPRCODE (IRPIMS)

I

Ground Elevation Total Drilled Depth

7., O .
Date/Tim Drilling Started Date/Time Total Depth Reached

/,/jz/47 f3s5' ii/,Z/ /t?..S
WaterLevel (bgs)

First Final
—

Hydrogeologi Checkedbyate

Description (include sketch in field logbook)

,u
.E

' Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation. minerology, bedding, plasticity, density, consistency. etc.. as

applicable)

>, 0'
—

00

—

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.): -

— —
: :

— —
-

-::
6--- -- -

— —

LS6

bu.i c1cIR3/)tcTMe 1rJcI iJct*ry.cc-t- + Vy (olteS)W_ duefbk-t-, g-s
P

se:.
-..,

.
.

—

CyCc - O (.5/)di/ 4L 2b0/o4It ,WS.)d 344cJ
b'ffie, ,4pprob. s/5. (1.1L1y U!A4L4J— /3z /4,4,
Ifri clMNe-le".

j4,4 I - A'I1wre *4As I.
A4y1 b'a.j

—
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Borehole ID:

BORING LOG Sheetofj
333445

Pxqject 4ame I Project Number

C/*s StLy IOs6(7'oo
Drilling Company llerILbu ,5?,ijk%
DriJing Equipment / I riIIingMeod I Borehole Diameter

IDic+ I-{mt 1 2"

LTCCODE (IR.PIMS)

Ground Elevation

Date/Time Drilling Started

ft/iZ/? / 4 55-

Site ID I LPR.CODE (IRPIMS)

I
led DepthTotal Thu

Date/Tim Total Depth Reached

's. ,o
Type of snpling Device

2' x't' c / PL4ic S1ee(_
Water Level (bgs)

First Final

gist I Checked by/DateSample Ham er

Type Driving Wt. Drop — Hydroge i
Location Description (include sketch in field

logbook),, o '-E-- .::1'o

?:'e

—-
— —-

2 ——

— —

4

6
7——8
9-,——

'
o

Description

(Include lithology, grsin size, sorting, angularity, Mtinsell color name &.
notation, minerology. bedding, plasticity, density, consistency, etc., as

applicable)CtyCi1cctA—c7

C/Aye7SA )'i
((otjf7fz 1'& C,(A-y

s(1 I1I9t 1%mhts�uec>30°h
Inecfitrnj fwej 287 $ dea,4f3cç

,u,
Cd

c-

.

I
U'

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

'
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APPENDIX D

Monitoring Well Boring Logs, Construction Details, and
Groundwater Sampling Data Sheets
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BORING LOG
Borehole ID:A4

Sheet...../.._of

333448
Location

u%'ER'( q'.2$
Name Project Number LTCCODE (IRPIMS) Site ID LPRCODE (IRPIMS)

Company

'174)

4'ft>
Driller-4tS Ground Elevation

J

Total Drilled Depth

quiW(ent I Borehole Diameter7
of Sampling Device

77)( &-v-,c.(
Hammer

Driving Wt. Drop

Date/Time Drilling Started Date/Time Total Depth ReachedIs 3 g417
Water Level (bgs)

First /1/) Final

Hydrogeologist I Checked by/Date

,c/p.4iisei I
Description (include sketch in field logbook)

.
0

Description

(Include lithology. grain size, sorting, angularity, Munsell color name &
notation, mincrology. bedding, plasticity, density. consittency, etc., as

applicable)

2
n
>,

.,m0
u
0

Remarks

(Include all sample types & depth, odor,
organic vapor measurements. etc.)- -:

— —
—

. /

—Y?ii/

f'4'
I,I1I.III.

// 2/It4'i7- 4iie#
1,_ill.

7'

El- Il4J1 tItiL, her; 'ce'. i

- —
- —
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L L
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— —

El El
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"/'
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L,,ng#fn, j10d,

-
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BORING LOG BoreholelD:/
Sheet of

333449
Location

Name Project Numbere
Company I Driller

LTCCODE (IRPLMS)

Ground Elevation

Site ID LPRCODE (IRPIMS)

i
Total Drilled Depth',,

Method — I Borehole Diameterquient Drtlling,c I ,' 17
ofSampling Device

Hammer

Driving Wt. Drop

Date/Time Drilling Started Date/Time Total Depth ReachedJit' / /
Water Level (bgs)

First ///i Final //4
Hydrogeologist Checked by/Date

/17 J7A,15O)l I
Description (include sketch in field logbook)

?. 5,
' Description

(Include lithology, grain size. sorting, angulanty, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency. etc., as

applicable)

C
>,

,
so0

t
0

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

:- —- -

E:

- -
:
:

:

L

Li'>m.9# /5
si.ii , - J (/ '

7'p AJ&'>(f- s' I4s
SoF4, -' Al 2.-
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&.11,e:, LiA4( 6ortai/, iS'(
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BORING LOG

Location

Borehole ID:2fYX 9Z
Sheet 3—.of_

333450

Project Name Project Number} !1.4244
Drilling Company I Driller

_�6c_.,it
DrillingEquient Drilling Method 1rehole Diameter

O lZO IPirt 17 'M
Type of SampLing Device

LTCCODE (IRP1MS)

Ground Elevation

Date/Time Drilling Started

c./'7 f338
Water Level (bgs)

Site LPRCODE (IRPIMS)

I

Total Drilled Depth5
Date/Time Total Depth Reached

/1( ''vc
Sample Hammer

Type Driving Wt. Drop

First I / Final / 1 0
Hydrogeologist I Checked by/Date

I
Location Description (include sketch in field logbook)

-g
'

C)

o

Description

(Include lithology, grain size, sorting, angularity. Munsell color name &
notation, minerology, beddihg, plasticity, density, consistency. etc.. as

applicable)rzri
P>'

VD
'-°
Uu

,
na0
6

0U
P

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

H
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k
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BORING LOG

Location

Borehole ID4' '��
Sheet4/._of,.

333451

;_ 9/?4.'( r
*A - /4

'i,' I,iJit4'- .i"J i-I Z- 2?''?4f 'Y'-" '?'' '° ./i

'i-
qei;sh q.-/ ''-/'

J q,�z—
I

Pro ect Name I Project Number4cR) pS �47b,
Drilling Company / Driller

LTCCODE (tRPIMS)

Ground Elevation

-
Site ID LPRCODE (IRPIMS)

Total Drilled Depth

&er+
Drilling quipi)I'ent Drilling Method Borehole Diameter'. tiiiz/ (o1
Type of ampling Device

Zt7()
Datp/Time Drilling Started Date/Time Total Depth Reached

R.'B 2/ic3fT7 3oo
ter Level (bgs)

X '27f First I/I? Final J/7
Sample Hammer

Type Driving Wt. Drop

Hydrogeologist Checked byfDate7
Location Description (include sketch in field logbook)

,S' '
.5

— —

i Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology. bedding, plasticity, density, consistency, etc., as

applicable)

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

F

1

fIi_ /

7'

It 4f (7 7/') -e// :Sir
f'/rc.4 'A - 3/3 i1 i
-p ,.,c-II f''11..sfrC. I'Ie' 1Ii((1 cr e

-jyt-1 H54y -f/I

A, i/)
s(,1T1.- -h t1ILi. 4.'-P-,',Jc i--tt'4j
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BORING LOG

44::,q "Pf41' 16-t kr-,
.,/:-/" ,4 , ' -.'-'

"/ ''T$ *
-V fl4cP- &t.fI'7;e,t41 a' 1i1S

Lf. 6,—-' yiZ /L
¼JM'd-

/?.i, $ile e-/l
,,,c#/ed /-- O4é 64IMIi ',' i'&,-k- c? 21b1/

2Z-'L - zzq-i

, ,t.M /, 176,1

t q'e
—i'Zi1
q -?1# 7,-g,q I, /# 44

2 ('i. 7fl.4iI(g /i/f)eflfr4/ ',t*

Location

Borehole _______
Sheet �.:1 of

333452

f,iiJPX'Z�
I Project NumberProject Name

)Fc I
Dritling

7/2t5
I Driller

Drilling Equient I Drilling Method I Borehole Diameter

p scx I 4blzr-y 177/
Type of Sampling Device

LTCCODE (IRPIMS)

Ground Elevation

Date/Time Drilling Started

2/t /47 135
Water Level (bgs)

Site ID I LPRCODE (IRPIMS)

Total Drilled DepthO
Date/Time Total Depth Reached /)

'c'r 4-X
Sample Hammer

Type Driving Wt. Drop

First / / 7 Final / (Q
Hydr eologist I Checked by/Date

I

Location Description (include sketch in field logbook)

.z 0
U

——--

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consittency, etc.. as

applicable)-

0-0
in
in
U

,
Sa 0

(_)

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

IC

2°
I

I-

\



BORING LOG
Borehole ID:/'(T�
Sheet of_i,
333453

2

Location

Name I Project Number

i)&4wn'
Company I Driller

tLPC0 'z-�
Equip)l'nt Drilling Method I Borehole Diameter

is I I ?'/
ofSampling Device

LTCCODE (IRPIMS)

Ground Elevation

DateIrime Drilling Started

2 (K447 I 33
Water Level (bgs)

Site ID I LPRCODE (IRPIMS)

I

Total Drilled Depth

Date/Time Total Depth Reached

2/i/c7
,L./)( First Final

Hammer

Driving WI. Drop

Hydrogeojogist Checked by/Date

I

Description (include sketch in field logbook)

;,
U

''

U
o

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency. etc.. as

applicable)

.0
E>,

U,
U
U,

>,
SD06

V
00U

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

L
:

k/I-1 ti)i7 5;/i'ci,,i'n'111- h4—M' 2�
.

H- — —--



Borehole _______
BORING LOG Sheet/of

333454
Location

i-iXi4'124
Project Name I Project Number

' L I4w4? *i2/?
Drilling Company ' I Driller

I Drilling Method Borehole I)iameterDrilling Equipm ntO i52'o 14r I2
Type of Sampling Device

//)( ,'/?
Sample Hammer

Type - Driving Wt. Drop —"

LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I

Ground Elevation Total Drilled Depth

DateiTime Drilling Started Date/Time Total Depth Reached

/ c
Water Level (bgs)

First Final

Hydrogeologist I Checked byfDate

I
Location Description (include sketch in field logbook)

,
D

,>o
'
0

o

Description

(Include lithology. grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density. consistency. etc.. as

applicable)

S,C'
C'0C'

.>,
so0
'5-

C,
a00.

Remarks

(Include all sample typea & depth, odor,
organic vapor measurements. etc.)

K

,

L

— ---
:-

— -
:

-
:

:

:

-

:

—
L.

-

-

I

: //1pM-t '#vôrDi,ls1 yf/'".
siv/ S164J t. /Z"

i-4-. L - 4'h'' 1z IA
t., /,a, i/ .j -#-k A! -.1C1 .(4

ci'ic. (L6 Co1&

1Afl +4rP?4hDJ
t'1 4/p4 k€4.

- -49

f

°

4!

t.

0

/ih
'/1

'7,t/ -e 21-'

5Z c/,ii i

.

/5 c/me/ir i'l"

-

—
.-

et&i.'i —

d'

—

t,'. -(-p. €F /-e. *.
7/N 4-i -k- qr
i&I ki Se - 7. - k.€

37 5,/f /ai41 hw-ri
e4-

'7/q— 1t/,.J

,-t-O/6 lm4k1 r1l? M 4'/,
.



BORING LOG
Borehole ________
Sheet 2..— of

333455
Locationt2iP;<

Project Name4t' j €iA1z7
Project Number LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I

Drilling Company Driller Ground Elevation Total Drilled Depth

Method ('orehole DiameterDrilling Euipm't Drilling

4D I

Type of Sampling Device44( ,) t/
Sample Hammer

Type Driving Wi. .— Drop

Date/Time Drilling Started Date/Time Total Depth Reached,
Water Level (bgs)

First Final

Hydro be/st I Checked by/Date

I
Location Description (include sketch in field logbook)

.
D

,.._.

—

Q
o

Description

(Include lithology. grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc.. as

applicable)

g.."u0
D

0
5,

=0

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)t

-

?O

r

-

-

:

H

E

E
::

—

:

'

—

/.;-e7M,5_ I. .ii.i4n.
- /)6',t'-' 4.4-'Ji'. -% py.'.'

LXtS.

PJ - i-n' 14 /r1rd
'.-/' q'y

/1_ vi f'/M5 7fV447,
,Si'-

—

.

— —

7/t/i'4

rI-'
S



Borehole IDL 2"% '7z.
BORING LOG Sheetof

333456
Location

L?1P '2S
Project Name

L4!cP1' a//2 Project NumberM LTCCODE (IRPIMS) Site ID I LPRCODE (IRPIMS)

I

Drilling Company Driller

DlDrilling ulpment ling ethod Borehole Diameter' /5) '7
Type of Sampling Device

Ground Elevation Total Drilled Depth

Date/Time Drilling Started Date/Time Total Depth Reached

/2?ç iym
Water Level (bgs)

I4X
Sample Hammer

Type Drying Wt. " Drop "
First 4z Final

Hydr eologist I Checked by/Date

I

Location Description (include sketch in field logbook)

'
.B':

•>

o
—

Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency. etc., as

applicable)

E>,"
U

—

0'
,,
—

0U
2

—

Remarks

(Include all sample types & depth, odor,
organic vapor measurements, etc.)

32 /ft,/1

D -

- —

:

- -

L--

�LL —

3L/';.U(

P.) 1--v% - J. -1?'ac
- �Jr,%t 4.*'f/°''!

. /41i c/CJI '""

. c-/,n;i



/

/

BORING LOG

Location

Borehole __________

Sheet_of

33345)7

Name Project Number

Company Drilleri':c IL&.-i-
uipment Method I Borehole Diameter

/52) 17' ?
of Sampling Device

/fJ(
Hammer

Driving Wt. —— Drop

LTCCODE (IRPIMS) Site II) LPRCODE (IRPIMS)

I

Ground Elevation Total Drilled DepthZ7
Date/Time Drilling Started Date/Time Total Depth Reached

4'/4, /
Water Level (bgs)

First Final

Hydro logist I Checked byfDate

I

Description (include sketch in field logbook)

.S

- -

Descrtption

(Include lithology, grein size, soing, angulati, Muntell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)$9 ,-Iar
>, 0- 0()'

Remarks

(Include all sample typea & depth, odor.
organic vapor measurements, etc.)

:

11——

: :

vH-

,aLL_

4e4

£-'sc4
1k i44'J -

hM'J I'V ofr, Wi 1'r

i19

3 :/'ii

u -'-" '



BORING LOG

Location

Borehole lD:f1't5('7Zj,
Sheet.Iof,,,

333458

4

LJ 1Px7J.,,
I Project Numberame 1iJi 2'Ye)

Drilling Company

Method Borehole DiameterDrilting E

77;p,
Type of Sampling Device

LTCCODE (ERPIMS)

Ground Elevation

Datel'Ti e Drilling Started'
Water Level (bgs)

Site ID I LPRCODE (IRPIMS)

Total tilled Depth

Total Depth Reached'
/I'A

Sample Hammer

Type Driving Wt. Drop

First Final 47
Hydrogeolo'gisl I Checked by/Date

Location Description (include sketch in field logbook)

.= -g

:
-

--
--
L '

'
Description

(Include lithology, grain size, sorting, angularity, Munsell color name &
notation, minerology, bedding, plasticity, density, consistency, etc., as

applicable)

C ) t-iY.c'fi'
y'9',iP.c1 /c r-eP. /,
-'e4

1'-

2
B

>
esn-5(,

0

u—

Remarks

(Include all sample types & depth, odor.
organic vapor measurements, etc.)

.

-rn$ti'1

E fl23"



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM
333459

FIELD REPRESENTATIVE: /11 J'(,4,LV) /

DRILLING CONTRACTOR4&j I-(S
DRILLING TECHNIQUE: I1JI)Q PL3TC1'AUGER SIZE AD TYPE: _____________________

BOREHOLE IDENTIFICATION: ij3 9.7�
BOREHOLE DIAMETER: 7
WELL IDENTIFICATION: i,i-,X '2
WELLCONSTRUCTION START DATE: __________
WELLCONSTRUCTION COMPLETE DAT: 3/i

SCREEN MATERIAL: _______________________
SCREEN DIAMETER: 'I
STRATUM-SCREENED INTERVAL (PT): __________

CASING MATERIAL:
CASING DIAMETER: ;-p--

TYPE OF FILTER PACK: ____________________
GRADIATION: _________________________
AMOUNT OF FILTER PAtK USED: 77

TYPEOFBENTONITE: -// j?,ii)
AMOUNT BENTONITE USED: 3 t

TYPE OF CEMENT: /Zi,
AMOUNT CEMENT USE& /5 <s'S
GROUT MATERIALS USED: —2ç

DIMENSIONS OF SECURITY CASING: 2 "X (,
TYPE OF WELL CAP: I- Pi
TYPE OF END CAP: fri7iD

COMMENTS:

SCREEN
LENGTH

SAND CELLAR
LENGTH

INSTALLED BY: L'

DISCREPANCIES: _________________

NOT TO SCALE

INSTALLATIONOBSERVED BY: __________________

<rAi /i,-'. i4 '' /li 2 /

AFCEE FORM WAA.O

1 1

SPECIAL CONDITIONS
(describe and draw) E__

vz
SECURITY CASING

U CASING LENGTH ABOVE GROUND SURFACE

—DIMENTION OF CONCRETE PAD / 'X z/'

GROUND SURFACE (REFERENCE PO1ND

LEG END

GROUT

5ENTONITE SEAL

[ FILTER PACK

DEPTH TO TOP OF BENTONITE SEAL 72 -

DEPTH TO TOP OF FILTER PACK______________

— DEPTHTOTOPOFSCREEN '76

END CAP

DEPTH TOBASE OF WELl '— I'

—BOREHOLE DEPTH _____________

S. •SS......



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE:

DRILLING CONTRACTOR2?fr&

DRILLING TECHNIQUE: , /Avbi 1i7t(fAUGER SIZE AND TYPE: __________________

BOREHOLE IDENTIFICATION:&,X '2'
BOREHOLE DIAMETER: 7'/
WELL IDENTIFICATION: //JA/—'X

WELLCONSTRUCTION START DATE: 2/k/7
WELL CONSTRUCTION COMPLETE DATE: ,f/'I'7

SCREEN MATERIAL: /—L/L(- -.�i' /i')
SCREEN DIAMETER: ' �C 4
STRATUM-SCREENED INTERVAL (FT): _________

CASINGMATERIAL: frh �%-f 6
CASINGDIAMETER: 2/ '

333460

AMOUNTOF FILTEi 'ACK USED: p2/)—

TYPE OF BENTONITE: /t''. C?ZI
AMOUNT BENTONITE USED: 2/ ..t�
TYPEOF CEMENT: /- 2/Z
AMOUNT CEMENT USED: 2 /Ce2
GROUT MATERIALS USED:, I'iti
DIMENSIONS OF SECURITY CASING: Z? " (,
TYPEOF WELL CAP: —' ' L-Xs
TYPE OF END CAP: -) T)

COMMENTS: 'etv'i7') 1z 2' 1

SPECIAL CONDITIONS
(describe and draw)

SAND CELLAR
LENGTH

INSTALLED BY: hb1
DISCREPANCIES:

SECURITY CASING

CASING LENGTH ABOVE GROUND SURFACE ____________

I OF CONCRETE PAD '—I i' -/

IND SURFACE (REFERENCE POINT)

)EPTH TO TOP OF BENTONITE SEAL 1 i2 '>

OF FILTER PACK I t5(

TO TOP OF SCREEN I h)

_) -
•DEPTH TO BASE OF WELl — —_

BOREHOLE DEPTH ______________

NOT TO SCALE

INSTALLATION OBSERVED BY: j/f h/,isc'

AFCEE FORM WAA.O

TYPE OF FILTER PACK: -.'/T)
GRADIATION: If-/'

WELL

SCREEN

LEGEND

GROUT

BENTONITE SEAL

FILTER PACK

•END CAP



November 19', GROUNDWATER SAMPLING DATA SHEET Round I

PURGE METHOD:

1.88 - inch Teflon bailer

Bader type:

Grund(os

Dedicated Triloc

Other:

Well Number: W3PX'725
HNu Baclound: .. 7.

HNuW.lIhs.d:

HNusrssthlngZon.: ____________

Sampled By J/-z L/ee/y 33461

IMMISCIBL.E PHASES:

(Interface Probs9nIy)
None DStectSd V

DNAPL ________
LNAPL ________

Depth to Top (ft.) _____
Depth to Bottom (ft.) ______

ThIckness (ft.) ______

Carswell Background Study - 05G47900
Well Type (circle one) Flushmount (uij)
Well Material (circle one) St. Steel

Well Integrity: A.)t' . I

Weather: TLiPI7 iLciLfe1DS

'A'/'i 7
WELL PURGING

PURGE DATE:

PURGE VOLUME:
Casing Diameter finches): i-.4 £4

Water Depth (ft. BTOC): /12.8/ (j1) Slope Other Time: Oc,6tO
Casing Depth (ft. BTOC): Z&/.. Keck Slope <)
Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: 7 Gallons

PURGE TIME:

Start _____
Stop ________

Total elapsed _________

Conversion Factors

T sch.d. 40 a .163 galift.

4 ached 40 .653 galift.

4 sch.d. 50 .574 gaLm.

5 ached. 80 — .920 gaL/ft.

minutes

FIELD PARAMETER MEASUREMENT

Time of last calibration: 5' C)

Time of
Measurement

Vol.
Purged

Temp
C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
mgIL

D. 0.
(mg/I)

Color Odor . Comments

JO c 7 .Z L ( ? I o C - "-a- . 0.0 (- L * (1. '
iOO 2,O ?JS cL•It47 0 1.77 1c-%a 't°- jJ( /(7 Zic

IV7 i.( '. i 0 st. .L .
tJ& 1.v4 it&

3 bt Total Purge Volume lndividual volumes, not cumulative- --—. —- -.. .
WELL SAMPLING

SAMPLING METHOD (check one)

1.88- inch Teflon bailer Bottom-Emptying (J1A
Dedicated Triloc pump Device for VOCs?
Other

°
. .

.' .

Sample Date: /q ,tEj ?
Strnt )A;2�'

Sample Time: 2 O FInish:

Sample No.(.J5eIO-AI3
Volume/Cont.?
kL-

Analysis Requested/)'3
(4fiSi

Presarv.

/SOg

Sample ID

j'q.ac-o
JX2c-ej

QC?

11

Comments

MjkiSi)

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Additional comments: -- D.' GJ

/ y/'i &.. pl4...j) . (J)'4Qv' /tiiQJ Nf /f4S
A-1 f/—t-WV

,
Recorded by:

('JQ.d.(

Ambient Blank -

Duplicate -

'uipment Blank -

p Blank -

JACOBS ENGINEERING GROUP INC.



November 19t, GROUNDWATER SAMPLING DATA SHEET Round I
Carsw&l Background Study - 05G47900 Well Number: WiTEPX
Well Type (clrct.on.) Flushmeurit HNu Background: ()
Will Matarial (*cl. on.): C St. Steel HNu Welihead: ()

Well Integrity. (I HNu Breathing Zone:

33346.
Sampled By: Jt.) /s.f i!3 94

WELL PURGING

PURGE DATE: 3/- /r; 7
Conversion Factors

PURGE VOLUME: 2 sched. 40 = .163 galJft.

Casing Dlsm.t.r nch.s): 4 ached 40 = .653 gal/ft.

W.t.r Depth (ft. BTOC): / j3_ 1 7 Slope Other Time: I 3'lo 4 sched. 80 .574 gal/ft.

Casing Depth (ft. BlOC): 230 Kick Slope Other 5 sched. 80 = .920 gal/ft.

Casing O.pth (con.ct.d): (+09 feet for Keck)

On. Purg. Volume: '7( Gallons

PURGE METHOD: IMMISCIBLE PHASES:
PURGE TIME: 1.88- inch Teflon bailer (Interface Probe Only)

start /32_.. Bailer type: None Detected

Stop (414 Grundfos DNAPL

Total slapsed minutes Dedicated Triloc LNAPL

Other: Depth to Top (ft.)

Depth to Bottom (ft.). .) FIELD PARAMETER MEASUREMENT Thickness (ft)

Tim. of last calibration: If O
Time of

Measurement
Vol. •
Purged

Temp
C

pH Cond. (ATC)
(mMhos/cm)

Turbidityrng
0. 0.

JØQ
Color Odor Comments

14(1 . o Ze.7 1. 4 OS4'l O . 13 W.' a2ic.'.' i. -C02.izi O O.3 1.17 &5g 0 i.i rto v_&LU2c £tt:ô,
:

.eo ô.s-co o yico. A. 12.9.T ki.___
-E Total Purge Volume "Individual volumes, not cumulative

WELL SAMPLING - —
SAMPUNGETHOD(ch.ckone) Sample Date: '3 (ç /c 7

1.18 Inch Teflon bailer Bottom Emptying 1IA Start S Jc
DedlcM.d Tnloc pump Device for VOC s? I Sample Time 15 30 Finish 5

'IOth.r_______________'
Sample No.' Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

.

• ,•4
QUAU1Y CONTROL SAMPLES Additional comments Pui' o.# c7pvt (.oo)

rYPE SAMPLE ID C-of-C

Ambient Blank"

Duplicate

Equipment Blink

Recorded by: Stç, tt&
U JACOBS ENGINEERING GROUP INC.



PURGE TIME:

Start

Stop _________
Total elapsed minutes

PURGE METHOD:

1.88. inch Teflon bailer

Bailer typo:

P( Grundfos

Dedicated Triloc

Other:

November 19'(,
Carswell Background Study - 05G47900
Well Type (circle one) Flushmount
Well Material (circle one): PVC

Well Integrity: ?occL, old ,2'c( •/oiip/ ,ejIf

GROUNDWATER SAMPLING DATA SHEET Round I

Weather:
. 1.os —

-.;---— /_7_ —-
Sampled By:

WELL PURGING

PURGE VOLUME:
Casing Diameter finches): _______________

Water Depth (ft. BTOC): Cf I, I Y

Casing Depth (ft. BTOC): /'A 7

Casing Depth (corrected):

One Purge Volume: / -'() Gallons

Keck Slope Other

Keck Slope Other 44
(+09 feet for Keck)

Time:

Well ____________
HNu _________

HNuW.flhá*d:
HNu Breathing Zonr ;.

l'J&i1__________

lCo Ion Factors

'•.1G3gaIJfL
S3gaIJrt.

g.IJR.

5sth.d. .920 gaIJft.

IMMISCIBLE PHASES:

(Int.,f.c. Prôb Only)
Non. ,:: K

DNAPLi'_______
APL_______

D.pth toTop ______
Depth to Bottom (ft.) _________ThIL)j:FIELD PARAMETER MEASUREMENT

Time of last calibration: S OS

Time of
Measurement

Vol.
Purged

Temp
•C

pH Cond. (ATC)
(mMhoslcm)

Turbidity
mg/L

D. 0.
(mg/L)

Color Odor CommentsO'-
IGO

'C
0�'B

tcc
(2

2cO
AC..?cc

"LSI7. o.c73
C)s8;oc

iD

5-
O

1.22.
(rLj 1)k't

Dl(7f1c1

( (4c<. c.c
S, .CL

.______

Total Purge Volume individual volumes, not cumulative ,j-
. ..

SAMPLING METHOD (check one) Sample Date: 3/'(
1.88-inch Teflon bailer Bottom-Emptying I — t.: Stort:,..
Dedicated Triloc pump Device for VOC's? M$ Sample Time: (S C) , FWsh.
Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID DC? . .. Comments

(g-3o4 -Lk He.., X;avoi.-oi
CI- 1S?H I i(7.&i f'C(' Lf.YI3? J?.-t yL,J,,gy,-Ol —

i.

QUALITY CONTROL SAMPLES

IYPE SAMPLE ID C-or-C

Additional comments: cf.J( (j.t
:jia LN—'

- c.+ j
.. ..,.

Recorded by:_ j%.iU-\

Ambient Blank -

Duplicate

Foulpm.nt Blank -

Blank -

JACOBS ENGINEERING GROUP INC.

.



November 19% GROUNDWATE9 SAMPLING DATA SHEET Round I
Carswell Background Study - 05G47900
W.ll Type (circle one) Flushmount _______
Well Material (circle one): PVC

Well Integrity: G--t td L..14/) 1tC
r-tJc 1.

Weather: c t (3c S//e-;)

PURGE DATE: _____________

Sampled By:

WELL PURGING

Well Number:
HNuBacltground:

HNuW.Ilhssd: o-E
HNu Breathing Zone:,

/ 333464

PURGE METHOD:

188- inch Teflon bailer

Bailer type:

Grundfos

Dedicated Triloc

Other:

IMMISCtBI.E PHASES:

(Intetfac. Probe Only)
Non.Dst.ct.d ________

DNAPL

LNAPL

Depth to Top CL) ________
Depth to Bottom (L) ______

Thickness CL) ______

PURGE VOLUME:
Casing Diameter (inches): _______________

Water Depth (ft. BTOC): C) 2 Slope Other Time: C) S 'tO
Casing Depth (ft. BTOC): / Keck Slope Other ,ce(d p&/i)I(ft

Casing Depth (corrected): (+09 feet for Keck) , (
One Purge Volume: 13 Gallons

Conversion Factors

PURGE TIME:

Start

Stop

Total elapsed

08; 7
(031

____
minutes

2" ached. 40 —.l63galJft.

4" ached 40— .653 galJft.

4" ached. 60 • .574 gal./ft.

5" ached. 60 — .920 gatift.

Time of last calibration: ______________

FIELD PARAMETER MEASUREMENT

Time of
Measurement

Vol. Temp
Purged C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
mg/L

D. 0.
(mg/L)

Color Odor Comments

OoS

1oOc
lc)37

4o
)o
IQO
lfO

(AJ.

ri''
C.i
m.c(

2

7.2
-7,9

ogs& 0'oS ()
0

)
O,3

.c '
v,St.z 1.OO2/)L.71i
, Si,

Total Purge Volume individual volumes, not cumulative - :
-

-

WELL SAMPLING k::.

SAMPLING METHOD (check one) Sample Date 3 fç (i
1.88- inch Teflon bailer Bottom-Emptying 1..r-1O Start: /j;
Dedicated Triloc pump Device for VOC's? —V N —. Ø-i$15 Sample Time: ji: (YC FInish: /1: ,. r
Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID OC? Comments

QUALITY CONTROL SAMPLES Additional comments: 'CI3( 7WI tf S.;ju i.... c. - c-YPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

Equipment Blank .
Trip Blank -

.
.

0

Recorded by: SCLcJ Li
JACOBS ENGINEERING GROUP INC.



Keck Slope Other Time:

Keck Slope Other

(+.09 feet for Keck)

Gallons

PURGE METHOD:

1.88 - inch Teflon bailer

Bailer type:

Grundfos

Dedicated Triloc

IMMISCIBLE PHASES:

(Interface Probe Only)
None Detected

DNAPL

LNAPL

Depth to Top (ft.) __________
Depth to Bottom (ft.) __________

Thickness (ft.)

Time of
M.esurm.nt'

Lcoe

Vol.
purged/ Temp

c
pH

7.44

Cond. (ATC)
(mMhos/cm)

Turbidity-.
-io

0. 0.Jft
j.p

Color Odor

L S.(tii
Comments

i).o. 'th4
T(� OO LI 3S 3,7o St.zç ioo cc OZO k"-'. \JSL 4/- ct.- M- .

Total Purge Volume •individual volumes, not cumulative

— - — WELL SAMPUNG - — - —
SAMPUNG AEThOD (check one) Sample Date: '3 /q 7

1.88'. kch Teflon belier m-Emptying i.M Start:

Dedicated Triloc pump Device for VOC's? Sample Time: ( �' Finish:
Othes

Sample No.

J,..41€SLj.g
C.-AlS'à(

Volum./Cont. Analysis Requested

&,(,I
'J?!/5' ?S2f

Preserv. Sample ID QC? Comments

QUALITY CONTROL SAMPLES

YPE SAMPLE ID C-of-C

Additional comments:

5n t.
Duplicate

-—$I1____b
• Recorded by:

November 4
Carswell Background Study - 05G47900-
Well Type (circle on) - P—•-----unt
Well Matedsl (circle on.)) St. Steel

Well integdty Gr,S Sø ttt.. xn+ fW44Q

GROUNDWATER SAMPLING DATA SHEET

Weeth. 7O . Cal..

Round I

Sampled By: C
WELL PURGING

Well Number: l,,vo 't S
HNu Background:

HNu Wellhead:

HNu Breathing Zone:

333465

PURGE DATE: 3/4/7
PURGE VOLUME:

Casing Olam.ti (Snches): i'4

W.t.i Depth (St. BTOC):

Casing Depth (ft. BTOC): ___________
Casing Depth(corr.ct.d): Ad

On. Purge Volume:

Conversion Factors

PURGE TIME:

Step.__
Total elapsed _______ minutes

2" ached. 40 .163 galJft.

4" ached 40 .653 gaL/ft.

4" ached. 80 .574 gal/ft.

5" sched. 80 = .920 gal/ft.

JACOBS ENGINEERING GROUP INC.



March 1997

Carswell Background Study - 05G47900
Well Type (circle one) Flushmount

Well Material (circle one)t \/C) St. Steel

Well Integrity: c;:c, oCt

Weather: .. Sampled By:

WELL PURGING

PURGE DATE: 3/.' (// . :

Well Number: WJEPX925

HNu Background:

HNu Wellhead:

HNu Breathing Zone:

Conversion Factors

2" sched. 40 .163 galift.

4" sched 40 = .653 galift.

4 sched. 80 = .574 gal/ft.

5" sched. 80 .920 galfft.

None Detected

DNAPL

LNAPL

Depth to Top (ft.) __________
Depth to Bottom (ft.) __________

Thickness (ft.)

GROUNDWATER SAMPLING DATA SHEET Round 2

33466/Veely

PURGE VOLUME:

Casing Diameter (inches): ______________
Water Depth (ft. BTOC): 29— Slope Other

Casing Depth (It, BTOC): 2 5 5 Keck Slope Other

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: ___ Gallons

Time:

PURGE TIME:

Start p9oo
Stop /()/5

Total elapsed '7.5""" minutes

PURGE METHOD:

188 - inch Teflon bailer

Bailer type:___________

Grundfos

Dedicated Triloc

- Other:

PARAMETER MEASUREMENT

Time of last calibration: 0 9'O

IMMISCIBLE PHASES:

(Interface Probe Only)

Time of
Measurement

Vol."
Purged

Temp
C

pH Cond. (ATC) [ TurityjcLI mg/L D. 0.
(mgIL)

Color Odor Comments

O9zo / /• 7, ,'3 7.. L78 I zz5' (/e j-/o,i \&/L.. (/7.5 /fl /oo fl-B "7.13 , 0 2.3 C /eA. t!t' 'e / /8 '
/010 /00 /9 7/5 O'zL3 0 2.53 (i/ ,jo.-.Je fL. //g.()cc

300 Total Purge Volume ""Individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Sample Date: 3 1/ / 9' 7
)( 1.88-inch Teflon bailer om-Emptying Start: /O-f 0

Dedicated Triloc pump Device for VOC's? Y Sample Time: / .S' Finish: / O$3"
Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments/I5 WKZ2
CR-4/ Wi O / / ( I. 5 ViJ$" S vV 32p V7EeXZ S—

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Additional comments:

Ambient Blank -

Duplicate -

uipment Blank -

rip Blank - Recorded by:/\/e e/yII

JACOBS ENGINEERING GROUP INC.



March 1997 GROUNDWATER SAMPLING DATA SHEET
Carswell Background Study - 05G47900
Well Type (Circle One) Flushmount fup

Well Material (circle one):() St. Steel

Well Integrity

PURGE DATE: /.2.O/7
PURGE VOLUME:

Casing Diameter (inches): L/_. -.

Water Depth (ft. BTOC): /. '9o Kec Slope Ot

Casing Depth (ft. BTOC): 2 eck Slop Other

Casing Depth (corrected): ______________ (+.09 feet for Keck)

One Purge Volume: Gallons

Round 2

Conversion Factors

2" sched. 40 = .163 gal/ft.

4" sched 40 .653 gal/ft.

4" sched. 80 = .574 gal/ft.

5" sched. 80 .920 galift.

IMMISCIBLE PHASES:

(Interface Probe Only)

None Detected

DNAPL

LNAPL

Depth to Top (ft.) ___________
Depth to Bottom (ft.)

Thickness (ft.)

Weather: CleA,CAL1i. 52

Well Number: WJEPX926

1-INu Background:

HNu Wallheaci: 0
HNu Breathing Zone:

33346
By:

WELL PURGING

PURGE TIME:

Start

Stop

Total elapsed

Time: S2C..

oS3
pc+,

minutes

PURGE METHOD:

1.88 - inch Teflon bailer

Bailer type:___________

Grundfos

Dedicated Triloc

- Other:

FIELD PARAMETER MEASUREMENT

TIIUC of labi calihiat.on

Time of
Measurement

Vol.
Purged

Temp
C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
mg/I

D. 0.
(mg/I)

Color Odor Comments

O53 77 f7q 7o ).st=o /_ ti)/ £:::L— ,&I6,2,) WL Z1.5 %c.
tT)Ct/7 LY7. ?O3 7.'-1O -? ô h— ,t}2&)E /22q33/ 7'. L/ 2. '7. 3 . SZ3 izr' Jci j'L /

?J.q2. Total Purge Volume **lndividual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Srn.k' Daii 3/ZO/Ci 7
1.88-inch Teflon bailer Bottom-Emptying Start: /0 2.0
Dedicated Triloc pump Device for VOCs? Y Sample Time: /025 Finish: /030
Other

Sample No.

(1-Aj,IcpZ
'2Al,U,02

Volume/Cont.

I . L A.h?-
/X i5lftIy

Analysis Requested

t-we./
t3/5 5W23Zo

Preserv.

1f;4—

Sample ID

11/St ZbOZ
jgpXC/2oZ

OC?iii Comments

QUALITY CONTROL SAMPLES Additional comments:
TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

Equipment Blank -

Trip Blank -
.

Recorded by: iAl SC A/ —
JACOBS ENGINEERING GROUP INC.



March 1997

Carswell Background Study - 05G47900
Well Type (circle one) Flushmount

Well Material (circle oneè) St. Steel

Well Integrity: (5y, d

Weather: )vc/oicy /j4

PURGEDATE:
.

PURGE VOLUME:
Casing Dianii,Iei ,ic tii.i

Water Depth (ft. BlOC): Keck Slope Other

Casing Depth (ft. BTOC): -— Keck Slope Other

Casing Depth (corrected): — (+09 feet for Keck)
One Purge Volume: / 0 Gallons

PURGE METHOD:

1.88 - inch Teflon bailer

Bailer type:___________

Grundfos

Dedicated Triloc

Olher: Nose
FIELD PARAMETER MEASUREMENT

Well Number: RUDYSWELL

HNu Background: __________________
HNu Welihead:

KNu Breathing Zone: —

333468

Conversion Factors

2 cIied 40 163 ;jal 'l

4 s:Iw 40 653 i .1:
4" sched. 80 = .574 galift.

5" sched. 80 = .920 gal/ft.

IMMISCIBLE PHASES:

(Interface Probe Only)

None Detected

DNAPL

LNAPL

Depth to Top (ft.)

Depth to Bottom (ft.)

Thickness (ft.)

GROUNDWATER SAMPLING DATA SHEET Round 2

By: /J (y °
WELL PURGING

Time:

PURGE TIME:

Start /331
Stop _________

Total elapsed minutes

Time of last calibration:

Time of
Measurement

Vol.
Purged

—te
C

pH Cond. (ATC)
(mMhosicm)

Turbidity
mg/L

D. 0.
(mgIL)

Color Odor Comments

i3f—/ /00 19.2 73O O.52b 7� 1.72
357 J / '/. '-1 7. '/ —ji / , g ' ,AJOiJ

1'-// // I'15 o.s -i 2.'/- ,JiE

3o0 Total Purge Volume "individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Sample Date: 3 // c/I? 7
1.88-inch Teflon bailer Bottom-Emptying Start: / '0S
Dedicated Triloc pump Device for VOC's? V () Sample Time: / (.7110 Finish: ///.

X Other //cse.

Sampte No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

A//S0
£—4ib/b o3

Z IL 4
/A f (,

£i/-i.(, '1 .-' e '-' ct- EL
-—

QUALITY CONTROL SAMPLES Additional comments:

TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate RutY'S '-'LL. c P6 U—A if-19,i
uipment Blank -

rip Blank - j Recordedby:

JACOBS ENGINEERING GROUP INC.



April 1997
Carswell Background Study - 05G47900
Well Type (circle one) Flushmount Stickup

Well Material (circle One): PVC St. Steel

Well Integrity: -'

Weather:

PURGE DATE: '113

PURGE VOLUME:

Casing Diameter (inches): I../
Water Depth (ft. BTOC): // Keck lope her

Casing Depth (ft. BTOC): Keck lope Other

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: Gallons

PURGE METHOD:

1.88- inch Teflon bailer

Bailer type:___________________________

Grundfos

Dedicated Triloc

Other: IAccLtV' PUv4t

Well Number: WJEPX925

HNu Background:

HNu Wellhead:

HNu Breathing Zone:

333469

IMMISCIBLE PHASES:

(Interface Probe Only)

None Detected

DNAPL

LNAPL

Depth to Top (ft.) __________
Depth to Bottom (ft.) __________

Thickness (ft.) ___________

GROUNDWATER SAMPLING DATA SHEET Round 3

"' I S

Sampled By: 4/]J
WELL PURGING

Time:

ConversIon Factors

PURGE TIME:

Start ____
Stop

Total elapsed

2" sched. 40 .163 gal/ft.

4" sched 40 = .653 gal/fl.

4 sched. 80 = .574 gal/ft.

5 sched. 80 .920 gal/ft.

minutes

FIELD PARAMETER MEASUREMENT

Time of last calibration: 7 Q

I-

Time of
Measurement

Vol.
Purged

Temp
•C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
mg/L

D. 0.
(mq/L)

Color Odor Comments

t7t+S ILi.O I O.'+S8 0 /.,O de. -'o"
c'S I 19. .88 ô..S7 1 1.28 " "
825 !5y 1cf1 2. 7. (1 O.'f57 0 1. /2. " "

Total Purge Volume ""Individual volumes, not cumulative

. . . WELL SAMPLING

SAMPLING METHOD (check one)

1.88 - inch Teflon bailer Bottom-Emptying

Dedicated Triloc pump Device for VOCs? Y

X Other Al4jer A..iift

Sample No.

t7o (
—A11(O(

Volume/Cont.

lx I L Av4en
t' lpoly

Analysis Requested

Eq/B, /
,RF9315 W°iSZO

Preserv.

1SOq
Sample ID

ijrE -05WZSO
QC? Comments

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Additional comments: /,4'
4' r4. jVd dO j.,o1Igkø
* eAK6MthW . Z4d/ Stf

3 fii,
Ambient Blank -

Duplicate -

iipment Blank -

ip Blank - Recorded by:

JACOBS ENGINEERING GROUP INC.



April 1997 GROUNDWATER SAMPLING DATA SHEET Round 3

uicr,pi GROUP INC.

Carswell Background Study - 05G47900 Well Number: WJEPX926

Well Type (circle one) Flushmount Stickup I-tNu Background:

Well Material (circle one): PVC St. Steel HNu Wellhead:

Well Integrity: HNu Breathing Zone:

333470
Weather:

-
Samed By: fy/y J

WELL PURGING

PURGE DATE: (71./Ijt./C17
ConversIon Factors

PURGE VOLUME: 2" sched. 40 = .163 galJft.

Casing Diameter (inches): 4" sched 40 = .653 gal/ft.

Water Depth (ft. BTOC): Ji 1.7 — KecKSIop)Olher TIme: 4 sched. 80 = .574 gal./ft.

Casing Depth (ft. BTOC): Keck Slope 5" sched. 80 = .920 gal/ft.

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: Gallons

PURGE METHOD: IMMISCIBLE PHASES:

PURGE TIME: 1.88- inch Teflon bailer (Interface Probe Only)

Start p750 Bailer type:________________________ None Detected NA
Stop .51CJ_ Grundlos DNAPL

Total elapsed 2..'—( minutes Dedicated Triloc LNAPL

Other: Depth to Top (ft.)

Depth to Botlom (It.)

FIELD PARAMETER MEASUREMENT Thickness (ft.)

T me ol l; ::.il bifl•oii

Time of
Measurement

Vol.
Purged

Temp
C

pH Cond. (ATC)
(mMhoslcrn)

Turbidity
mg/I

D. 0.
(mø/L)

Color Odor Comments

o.. /, 8•14L 5,o3 Ie isIo,re
D80[ 02j.f 3. C 23� " "
p9o 9z 7. O.55$ 0 2.3! s H

08 1t o.S F1.7.. 7, o.s55 p 2.32 ii is

1.0 Total Purge Volume ""Individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check onel

1.88 - inch Teflon bailer Bottom-Emptying

Dedicated Triloc pump Device for VOCs? Y

Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

wYEP,(ffz4-c) 3

QUALITY CONTROL SAMPLES Additional comments: Fe tiil/ieA4e Cdh'c.4iL.
TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate WE -

Equipment Blank -

Trip Blank - Recorded by: '/ee/1v
...



April 1997
Carswell Background Study - 05G47900
Well Type (circle one) Flushmouni Stickup

WlI Material (circle one): PVC St. Steel —

Well Integrity: 2ô::/

PURGE DATE: 4/31g7
PURGE VOLUME:

Casing Diameter (inches):

Water Depth (ft. BTOC): 5, eck Slope Other
Casing Depth (ft. BTOC): Keck Slope ther— _________________

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: Gallons

Round 3

Well Number: XU-32-12-901

HNu Background:

HNu Welihead:

HNu Breathing Zone:

333471
/

IMMISCIBLE PHASES:

(Interface Probe Only)

None Detected

DNAPL —.

LNAPL

Depth to Top (ft.) __________
Depth to Bottom (ft.) __________

Thickness (ft.) __________

GROUNDWATER SAMPLING DATA SHEET

/
Weather: '13L1 c(1..1y S5—(, ii:iJRo

'I I

Sampled By: J01,A,.SOA, f/QE/

Time:

PURGE TIME:

Start

Stop

Total elapsed 93 minutes

Conversion Factors

2" sched. 40 .163 galift.

4" sched 40 = .653 gal Jft.

4" sched. 80 = .574 galift.

5 sched. 80 = .920 galfft.

PURGE METHOD:

1.88 - inch Teflon bailer

Bailer type:__________

Grundlos

Dedicated Triloc

Other:

FIELD PARAMETER MEASUREMENT

irno 01 las! calibralin'. —

Time of Vol. Temp pH Cond. (ATC) Turbidity D. 0. Color Odor Comments
Measurement Purged

/qO
"C

w.8 7t( (mM
O.

mg/I

C
(mg/I)

/.(3 Cfm
)'ZO /,tO lO,S 7.té O.81 0 I fe sI. s'
O-8 '90 o.8 7 a�ê1 0 I•/ de,

Total Purge Volume "individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Sample Date: 41y'3/97
1.88 -inch Teflon bailer Bottom-Emptying Start: / :s-
Dedicated Triloc pump 9vice for VOCs? t' Sample Time: / 2 : Finish: I
Other

Sample No.

cRAu,J,OL

Volume/Cont.

7% (,A/aI,v

Analysis Requested

EW9IS(t3I swr3ao
Preserv.

fOOsi
Sample ID

y
-32'FZ-9øF-03

QC? Comments

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

jipment Blank —______________________
-

. ip Blank -

Additional comments: /ivAf S!J14//wi'M1

Recorded by: jOI%IiI s..i A/ dII

JACOBS ENGINEERING GROUP INC.



April 1997 GROUNDWATER SAMPLING DATA SHEET
Carswell Background Study - 05G47900 Well Number: XU-32-12-902
Well Type (circle one) Flushmount HNu Background:

Well Material (circle one): PVC St. Steel— S4EIQI HNu Wellhead:

Well Integrity: Or! HNu Breathing Zone:

Weather: Mt41y &L4y - Sampled By: 333472
WELL PURGING

PURGE DATE: 6/3f97
Conversion Factors

PURGE VOLUME: 2" sched. 40 = .163 gat.Ift.

Casing Diameter (inches): 4" sched 40 = .653 gaIJft.
I

Water Depth (ft. BTOC): 7I5.f lope Other Time: 4" sched. 80 = .574 galift.

Casing Depth (ft. BTOC): Keck Slope c:i)r Rec.e 5" sched. 80 .920 gaI./ft

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: /3 Gallons

PURGE METHOD: IMMISCIBLE PHASES:

PURGE TIME: 1 .& - inch Teflon bailer (Interface Probe Only)

Start Bailer type:_________________________ None Detected

Stop XGwndIos DNAPL

Total elapsed tø minutes Dedicated Triloc LNAPL

Other: Depth to Top (ft.)

Depth to Bottom (ft.)

FIELD A• •METER MEASUREMENT
.

Thickness (ft.)

Time of last calibration:

Time of Vol. Temp pH Cond. (ATC) Turbidity D. 0. Color Odor Comments
Measurement Ptirged C (mMhos/cm) mg/L (mg/I)

/1.7/
/I•,qrz.7

3'
/38

.9f.f4'
7 4/q
7. go7.3 '.-/-/

—/'o

3 5Z•/z2C- J
4L/9. Total Purge Volume **lndividual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Sample Dale 4/3/ 7
1.88- inch Teflon bailer Bottom-Emptying Start: /2
Dedicated Triloc pump [Device for VOCs? Y j Sample Time: fZ'5 6 Finish:

Other

Sample No.

cg-Atj'o.s-
R=A//áoS

Volume/Cont.

/x/W,m
A

Analysis Requested

64'/Lf
Sw/s SWf3o

Preserv.

eS"9
Sample ID

(Li-37'I?-%ZOiz-7
QC? Comments

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Additional comments: e4l �cj44/v
Ambient Blank -

Duplicate -

Equipment Blank -

Trip Blank - Recorded by:

JACOBS GROUP INC.

Round 3



April 1997

PURGE DATE:

PURGE VOLUME:

Casing Diameter (inches): ..—
Water Depth (ft. BTOC): .—

Casing Depth (ft. BTOC): _—

Casing Depth (corrected): ..—
One Purge Volume:

GROUNDWATER SAMPLING DATA SHEET

Keck Slope Other

Keck Slope Other

(+09 feet for Keck)

Gallons

PURGE METHOD:

1.88- inch Teflon baiter

Bailer type: ________

Grundfos

Dedicated Triloc

Other:

IMMISCIBLE PHASES:

(Interlace Probe Only)

None Detected

DNAPL —
LNAPL

Depth to Top (ft.) •i—

Depth to Bottom (ft.) __________
Thickness (ft.) __________

Carswell Background Study - 05G47900
Well Type (circle one) Flushmount Stickup

Well Material (circle one): PVC St. Steel

Well Integrity: (cljf_ 7. ?$-.t

Round 3

Well Number: RUDYSWELL
HNu Background: -

HNu Welthead:

HNu Breathing Zone: —

3334P;3
Sampled By: - 73

WELL PURGING

Time: —

PURGE TIME:

Start 1g,3
Stop ________

Total elapsed minutes

Conversion Factors

2" sched. 40 = .163 galift.

4" sched 40 = .653 galift.

4" sched. 80 = .574 gal/ft.

5" sched. 80 .920 gal/ft.

FIELD PARAMETER MEASUREMENT

Time of last calibration: ___________

Time of
Measurement

Vol.
Purged

Temp
•C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
mg/L

D. O.
(mg/L)

Color Odor Comments

'23 . / 7, 3 ' z.3 c/61— / 5(A—
33.'3/5"3

ao

/OD iq. g

713g
7ft/'.

Qs7Z-ö
�bZ o

3,i/e3./s—
zat

5r
7/"

'? T7
Total Purge Volume volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one)

1.88 - inch Teflon bailer Bottom-Emptying

Dedicated Triloc pump Device for VOCs? Y N
_—Cther

Sample No. VolumelCont. Analysis Requested Preserv. Sample ID QC? Comments

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

iipmenl Blank -

rip Blank -

Additional comments:

Recorded by:

JACOBS NINRlN( (iIOUP INC.



Mid April 1997

Carswell Background Study 05G47900
Well Type (circle one) Flushmount Stickup

Well Material (circle one): PVC St. Steel

Well Integrity:

333474
Well Number: WJEPX925

HNu Background: _________________
HNu Wellhead: —

1-INu Breathing Zone:

Weather Sampled By:

WELL PURGING

PURGE DATE:

PURGE VOLUME:

Casing Diameter (inches): "-/
Waler Depth (ft. BTOC): iC7,, -"" Keck Slope Othe

Casing Depth (ft. BTOC): Keck Slope( Othe

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: Gallons

Conversion Factors

2" sched. 40 .163 gal/ft.

4" sched 40 = .653 gal./ft.

4" sched. 80 .574 gal./ft.

5 sched. 80 = .920 galift.

IMMISCIBLE PHASES:

(Interface Probe Only)

None Detected L.—
DNAPL

LNAPL

Depth to lop (ft.)

Depth to Bottom (ft.)

Thickness (ft.)

Time of
Measurement

Vol.
Purged

Temp
•C

p1-I Cond. (ATC)
(mMhoslcm)

Turbidity
mg/I

D. 0.
(mg/I)

Color Odor Comments

'OZ 1..
Ot($

2d"4 /46
/P.f

5I1
o'.c3

8
'-8' .p, Ie,Ih-.

44/av-
,AJ4fle'.t.t

//(D /'1.'/ j_jj j e./c4 V4Pd
1//c- ;L )

Total Purge Volume Li individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one)

1.88- inch Teflon bailer Bottom-Emptying

Dedicated Triloc pump Device for VOC's? Y N
Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

CR-A161901 1 x 1L Amber Glass E418.1 H2S04 WJEPX925-04

CR-A162001 1 x 1 Gallon Poly SW9315 SW9320 None WJEPX925-04

QUALITY CONTROL SAMPLES Additional comments:

TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

uipment Blank -

trip Blank - Recorded by:

JPLObS ENGINEERING GROUP INC.

GROUNDWATER SAMPLING DATA SHEET Round 4

. I

PURGE TIME:

Start

Stop

Total elapsed

Time:

minutes

PURGE METHOD:

1.88 - inch Teflon bailer

Bailer type:______________________________

Grundfos

Dedicated Triloc

her:

Time of last calibration:

FIELD PARAMETER MEASUREMENT



Mid April 1997 GROUNDWATER SAMPLING DATA SHEET 345 Round 4
Carswell Background Study - G47900
Well Type (circle one) Flushmount Stickup

Well Material (circle o . VC . eel

Well Integrity:

Weather: f27jL1v'4.,mf :5._6 - —

WELL PURGING

PURGE DATE: ____________ ______________

PURGE VOLUME: 4
Casing Diameter (inches): /
Water Depth (ft. BlOC): // 3, Keck Slop $7
Casing Depth (ft. BlOC): Keck Slope Other

Casing Depth (corrected): (+09 feet for Keck)

One Purge Volume: Gallons

PURGE TlE:

J7 StarIl9935 ______________ None Detected

Stop DNAPL

Total elapsed minutes LNAPL

_______________________________ Depth to Top (ft.)

__________ Depth to Bottom (ft.)

Thickness (ft.)

Well Number: WJEPX926

HNu Background:

HNu Wellhead:

HNu Breathing Zone:

Sampled By: pSlJ 71

Time:

Conversion Factors

2" sched. 40 .163 gal/ft.

4" ached 40 .653 gal/ft.

4" sched. 80 .574 gal./ft.

5" ached. 80 = .920 gal/ft.

PURGE METHOD:

1.88- inch Teflon bailer

Bailer type:_________________

Grundlos

Dedicated Triloc

Other: c2/ /3/''4.—
FIELD PARAMETER MEASUREMENT

Time of last calibration:
__________________________

IMMISCIBLE PHASES:

(Interlace Probe Only)

Time of VoI.. pH Cond. (ATC) Turbidity D. 0. Color Odor Comments
Measurementq-q/9//72

Purged

-
C

i'! 3
/'. Z

7
2 /(

(mMhos/cm)A'v=/-o'
:,

mg/i. (mg/L)

J33
2 c'/rj'

.tZiJ
ibz7 '4L. /'-/ 7./i O/.7 -) cc— ''<

Total Purge Volume **lndividual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Sample Date:

1.88- inch Teflon bailer [tlomEmptying Start: / 3g
Dedicated Triloc pump Device for VOC's? Y N Sample Time: / ' tc Finish:

Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

CR-A161902 1 xlLAmber Glass E418.1 H2S04 WJEPX926-04 )
CR-A162002 1 x 1 Gallon Poly SW9315 SW9320 None WJEPX926-04

4//,7g
A7i1ib(,-

43f:i Oy __________ E�_

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

Equipment Blank -

Trip Blank -

Additional comments: 3 /2
L4 (:;i-i 2c



Mid April 1997

Carswell Background Study - 05G47900
Well Type (circle onemount Stickup
Well Material (circle one): PVC St. Steel

Well Integrity:

PURGE DATE: i_j7/c77
PURGE VOLUME:

Casing Diameter (inches): _______________

Water Depth (ft. BTOC): _____________
Casing Depth (ft. BlOC): ______________

Casing Depth (corrected): _______________
One Purge Volume:

PURGE TIME:

Stari ___
Stop _________

Total elapsed minutes

GROUNDWATER SAMPLING DATA SHEET

PURGE METHOD:

1.88. inch Teflon bailer

Bailer type:

Grundfos

Dedicated Trilocer:

333476 Round 4

Well Number: RUDYSWELL

HNu Background: ___________________
HNu Wellhead:

HNu Breathing Zone:

Weather: — 5,. Sampled By: 173
WELL PURGING

Conversion Factors

Keck Slope Other Time:

Keck Slope Other

(+09 feet for Keck)

Gallons - ,6ii f7ii5 54441p411/

2" sched. 40 .163 gal/ft.

4" sched 40 = .653 galdft.

4 sched. 80 .574 gal./ft.

5" sched. 80 = .920 gal Jft.

Time of last calibration:

IMMISCIBLE PHASES:

(Interface Probe Only)

FO PARAMETER MEASUREMENT• .... . •i4Aql.

None Detected

DNAPL

LNAPL

Depth to Top (ft.)

Depth to Bottom (ft.)

Thickness (ft.)

Time of
Measurement

Vol. **
Purged C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
mg/L

D. 0.
(mFL)

Colc Odor Comments

/L//L( /O .2"S" i.q 1.5ZcT &33 .qzt %.= ,A4,,,.
/4'4'jq3/
i ?o.'jA'9,. b . 7 922 27 -/c }rid-

Total Purge Volume individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check one) Sample Date: /J, /77
1.88 - inch Teflon bailer Bottom-Emptying / I Start:

Dedicated Triloc pump Device for VOCs? Y N Sample Time: Finish: /
Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

CR-A161903 1 x 1L Amber Glass E418.1 t-t2SO4 RUDYSWELL-04

CR-A162003 1 xl Gallon Poly SW9315 SW9320 None RUDYSWELL-04

QUALITY CONTROL SAMPLES AdditionatI I PSc i -.-. —

7'Z> frt1'TYPE SAMPLE ID C-of-C j
1$4 74C7 //Ambient Blank -

Duplicate -

uipment Blank

Recorded

JACOBS tu'iitr.iu .,IuUIIre.;.



GROUNDWATER SAMPLING DATA SHEET

Carswell Background Study - 05G47900 Welt Number: WJEPX925

Well Type (circle one) Flushmount kup HNu Background: -
Well Material (circle one) PVC St. Steel HNu Wellhead:

Well Integrity: '7"0 HNU Breathing Zone: —

Weather: cd.eA"3/?4* Sampled By: t\/e(/
WELL PURGING

PURGEDATE: .. .

PURGE VOLUME:

Conversion Factors

2" sched. 40 = .163 gal/ft.

Casing Diameter (inches):

Water Depth (ft. BlOC): 1 o7 2.0 Keck Slope Cj) //,za' Time: /()0""
4 sched 40 = .653 galift.

4 sched. 80 = .574 galfft.

Casing Depth (ft. BTOC): Keck Slope Other 5" sched. 80 .920 gal/ft.

Casing Depth (corrected): (+09 feet for Keck)

OnePurgevolume: Gallons

PURGE METHOD: R.,je 330 i/t4e IMMISCIBLE PHASES:

PURGE TIME: 1.88 - inch Teflon bailer (Interface Probe Only)

Start /DZj Bailer type:_________________________ None Detected —
Stop Grundfos DNAPL

Total elapsed minutes Dedicated Triloc LNAPL

Other: Depth to Top (ft.)

Depth to Bottom (ft.)

FIELD PARAMETER MEASUREMENT Thickness ft.) —
iuio (it II Cd it: I.IIi(qI

Time 01 Vol."' Temp pH Cond. (ATC) Turbidity D. 0. Color Odor Comments
Measurement Purged C (mMhos/cm) mcitL (mg/L)'o3 541 Q.5O 0 &3Z C(e V,51.5uR
/05/ f3L 20'l 3 p.5oc 0 O43 (I

IO9 Ot o5_ ,f3q _____

/.J Total Purge Volume L "'Individual volumes, not cumulative

WELL SAMPLING.

SAMPLING METHOD (check one)

1.88 - inch Teflon bailer [om-Emptying
Dedicated Triloc pump Device for VOCs? Y (j
Other tAc,e

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

CR-A163101 I x IL Amber Glass E418.1 H2S04 WJEPX925-05

CR-A163201 1 x 1 Gallon Poly 5W9315 SW9320 None WJEPX925-05

QUALITY CONTROL SAMPLES

Ambient Blank -

Duplicate -

uipment Blank -

ii
Trip Btank -

Additional comments:

Recorded by: e e (, oC1i5o.i
JMLL)O tPlINtPINU GROUP INC.

May 1997 Round 5



GROUNDWATER SAMPLING DATA SHEET 333478
Carswell Background Study - G47900 Well Number: WJEPX926

Well Type (circle one) Flushmoun HNu Background:

Well Matenal (circle one): PVC t. Steel HNu Welihead: —
Well Integrity: HNu Breathing Zone:

Weather: I'.ac 7p s Sampled By: //ee ly J 4A1 SOAI
WELL PURGING

PURGEDATE: . /, II, 7
ConversIon Factors

PURGE VOLUME: 2 sched. 40 .163 galift.

Casing Diameter (inches): t._71- 4" sched 40 .653 galift.

Water Depth (ft. BTOC): 112 '.I C Keck Slope() IL/AZ(—o Time: 1 32. ' 4" sched. 80 = .574 gal/ft.

Casing Depth (ft. BTOC): Keck Slope Other 5" sched. 80 = .920 gal/fl.

Casing Depth (corrected): (+09 feet br Keck)

One Purge Volume: Gallons

PURGE METHOD: IMMISCIBLE PHASES:

PURGE TIME: 1.88 - inch Teflon bailer (Interface Probe Only)

Start / 3'iO Bailer type: None Detected

Stop Grundfos DNAPL —
Total elapsed minutes Dedicated Triloc LNAPL —

A cL_J( Depth to Top (ft.) —
Depth to Bottom (ft.) —

FIELD PARAMETER MEASUREMENT Thickness (ft.)

Time of last calibration: 0 8QO

Time of
Measurement

Vol.
Purged

Temp
•C

pt-I Cond. (ATC)
(mMhos/cm)

Turbidity
ma/L

D. 0.
(mg/L)

Color Odor Comments

21.0 z3 O o'? IC /\Jfr1,ijiI 2�2- 26.7 £.77 C
/412 5 2� ' .77 . Q Q

Total Purge Volume ""Individual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD (check onel

1.88- inch Teflon bailer Bottom-Emptying

Dedicated Triloce?mp Device for VOC's? Y

Other

S.imul.' Di' s/i 3/7
Start:

Sample Time: / '1-3o Finish:

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

CR-A163102 1 x IL Amber Glass E418.1 H2S04 WJEPX926-05

CR-Al 63202 1 x 1 Gallon Poly SW9315 SW9320 None WJEPX926-05

QUALITY CONTROL SAMPLES Additional comments:

TYPE SAMPLE ID C-of-C

Ambient Blank -

Duplicate -

Equipment Blank -

Trip Blank - Recorded by:

JACO8S ENGINEERING GROUP INC.

May 1997 Round 5



May 1997

Carswell Background Study - 05G47900
Well Type (circle Stickup

Well Material (circle one): PVC (Ti
Well Integrity: (_- cj

GROUNDWATER SAMPLING DATA SHEET 333479 Round 5
Well Number: RUDYSWELL

HNu Background: __________________
HNu Wellhead: —

HNu Breathing Zone: —

PURGE DATE:

PURGE VOLUME:
Casing 3amnhi I nchos;

Water Depth (ft. BTOC):

Casing Depth (ft. BTOC):

Casing Depth (corrected):

One Purge Volume:

Keck Slope Other

Keck Slope Other

_______________ (+09 feet for Keck)

/0 Q Gallons

Conversion Factors

r SIHd 40 163 gal N1

4 sceil 40 653 gal tl

4" ached. 80 .574 gaL/ft.

L 5" ached. 80 = .920 gal/ft.

IMMISCIBLE PHASES:

(Interface Probe Only)

None Detected

DNAPL

LNAPL

Depth to Top (ft.) _________
Depth to Bottom (ft.) __________

Thickness (ft.) —

. ./°'- Sampled By:

WELL PURGING

/'Jee!v 3O(4,-.(caAf

Time:

PURGE TIME:

Start 0827
Stop

Total elapsed minutes

PURGE METHOD:

1.88 - inch Teflon bailer

Bailer type:________________________

Grundfos

Dedicated Triloc

Other: JJEA1 Iuip
FIELD PARAMETER MEASUREMENT

Time of last calibration: C) 2.. C)

Time of
Measurement

Vol. **
Pureed

Temp
•C

pH Cond. (ATC)
(mMhos/cm)

Turbidity
ma/L

D. 0.
(mu/L)

Color Odor Comments

937 /00 /9, 7. a5 6 -'?/ o S / SI si-c
}e4'7 '00 i? 7z' — 'S? /OO 1c7 6 ,,

3p Total Purge Volume *lndividual volumes, not cumulative

WELL SAMPLING

SAMPLING METHOD check one)

1.88-Inch Teflon bailer Bottom-Emptying

Dedicated Triloc pump jpce for VOCs? V

>( Other

Sample No. Volume/Cont. Analysis Requested Preserv. Sample ID QC? Comments

CR-A163301 lx iLAmber Glass E418.l H2S04 RUDYSWELL-05

CR-Al 63203 1 x 1 Gallon Poly SW9315 SW9320 None RUDYSWELL-05

QUALITY CONTROL SAMPLES

TYPE SAMPLE ID C-of-C

Additional comments:

Ambient Blank -

Duplicate

uipment Blank -

rip Blank - Recorded by: .J o L soil /.Iee (y
JACOBS ENGINEERING GROUP INC.



333480

i



333481

APPENDIX E

Statistical Calculations Support Tables

1;\CARSWELL\05G47900\WP\WSA\APPCVR.DOC Draft
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APPENDIX F

Photographs

I:\CARSWELL\05G47900\WP\WSA\APPCVR.DOC Draft
IRP-J03-05G47900-M17-0001 6/30/97 Recycled



Appendix F Photographs 333496

I:\CARSWELL\05G47900\wp\WSA\PHQTQS DOG F-i
1RP-J03-05G47900-M1 7-000 1 6/27/97

Direct push sampling at BJETA932. Water tower support is in background. (14:58, 11/12/96)

Soil sample from approximately 2 to 6 feet deep at BJETA91 3 showing transition
from very dark gray Horizon A soil to pale yellow Horizon B soil. (11:29, 11/09/96)



Appendix F Photographs 333497

Drilling at BJETA93O, southeast of the Radioactive Waste Storage Area, Refusal at 12 feet, no groundwater
encountered. (10:14, 11/21/96)

I \CARSWELL\05G47900\wpwjSA\PHQTQSDQC
IRP-J03-05G47900-M 1 7-0001 6127197

F-2

Preparing for well installation at WJEPX926. (15:54, 02/14/97)
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